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INTRODUCTION 
The degradation of ecological order is one of 
the most acute problems of Indian arid zone. Luni Basin 
lies almost in the heart of the Indian Arid Zone. It 
has a high density of population. Over exploitation of 
Water, plant and land resources by man has disturbed 
the delicate ecological balance of this region. 
Overgrazed lands degenerating vegetation cover and 
eroded agricultural fields show the imprints of man's 
activities on his environment. 
Apart from the human factor there are some 
natural factors also which lead to the destruction and 
deterioration of natural environment as well as the 
primary production base. Severity of arid climate is a 
major factor to condition the way of life of the people. 
The increasing tide of population outpaces 
the sustaining capacity of land resources. This leads to 
the formation of wastelands. These wastelands are unable 
to yield desired rate of production and are too uneconomical 
to put into cultivation. To meet out the needs and the 
demands of people and also to restore the ecological 
2 
balance of the disturbed and deteriorated areas it is 
imperative to reclaim and rehabilitate these lands 
properly. 
This dessertation is divided into four chapters. 
The first chapter deals with the nature, concept, 
meaniifg and causes of wastelands. The extent of 
wastelands estimated by different agencies has also been 
discussed. In the second chapter the physical framework 
of Luni Basin has been dealt. Under this head the 
location, geology, landforms and the geomorphology of 
the basin have been discussed. This also includes the 
soil, drainage system, groundwater and vegetation of the 
basin. The third chapter deals with the different types 
of wastelands in the Luni Basin. Four types of wastelands 
in Luni Basin have been identified as saline waste, sandy 
waste, rock outcrops and undulating uplands. The nature 
and extent of all these wastelands has been reckoned 
with. Fourth chapter deals with the remedial measures 
and the treatments, reclamation and management of these 
wastelands. It has been stressed that every type of 
wasteland needs a reclamation strategy according to 
its nature. 
CHAPTER I 
CONCEPT OF tfASTELAOT) 
Population in India continues to expand rapidly 
and this population explosion outpaces the replenishment 
rate of the physical resource base, particularly land and 
soil, which is one of our most important God-given natural 
resources. This degradation occurs due to the absence of 
adequate protective vegetation, carelessness and inefficient 
management of land resources. It is understand that 
enormous damage has been caused mostly through faulty 
1 
planning and management policy. 
A group of scholars on the concept of wasteland 
holds the view that no part of the land in nature is a 
wasteland. It is the unique physical feature or some 
climatic constraints or mismanagement of land by man that 
makes a land unfit or rather less fit for a.griculture. 
When any part of the land fails to contribute direct benefit 
to the production system of man then he begins to pronounce 
2 
it as a waste or useless land. As every bit of land created 
1 Usha Patel, "Wasteland Regeneration, 
Our Priority", Yojna, January 
1-15, 1987, p.4. 
2 Singh, 3.D., Development of Wasteland through 
Water Harvesting", Lecture delivered 
at 'Summer Institute on "Wastelands 
in Arid and Semi-arid Zones and 
Technologies for their Improved 
Utilization" at CAZRI during June, 
10-30, 1986. 
by nature in pristine form has its own use. But if 
mankind is unable to diagnose, understand and use it 
appropriatly to its capability it could be human fault to 
call these as wastelands. 
A large part of the country's land area is not 
yielding the desired rate of production because of 
iwpedimental factors like soil erosion, salinity/alkalinity, 
waterlogging, shifting cultivation etc. In some instances, 
the damages caused are of a permanent nature. However, 
increasing population pressure on land and the consequent 
reduction of land-man ratio make it imperative to launch 
a developmental programme for these lands, to meet the 
end objectives of self-sufficiency in food, fodder, timber 
and ecological balance: Due to the increasing pressure of 
population, there is an excessive demand of more land, both 
for agriculture and non-agricultural persuits. This has 
Shankranarayan, K.A,, Agroforestry, the Key 
to Rehabilitation of Wastelands, 
Lecture delivered at 'Summer Institute 
on "Wastelands in Arid and Semi-arid 
Zones and Technologies for their 
Improved Utilization" at CAZRI, Jodhpur 
during June 10-30, 1984. 
Technical Tasfe: Group Report, "Wastelands -
Definition and Classification", National 
Wasteland Development Board, Ministry of 
Environment and Forest, Government of 
India, New Delhi, p.1. 
resulted in the exploitation and reclamation of all such 
lands which are at present either lying unused or which 
5 
have been turned unproductive due to various reasons. 
This land degradation which is caused by continuing 
deforestation, various atmospheric problems, including 
natural calamities has brought us face to face with a 
major ecological and socioeconomic crisis. The process of 
deforestation and degradation of the eco-system is taking 
alarming proportions in recent years. Rapid population 
growth, age old farming practices, lack of alternative 
avenues for employment and the general extractive nature 
of the economy have led to rapid degradation of the forest 
ecosystems on which the majority of the rural people depend 
7 
for their livelihood in one way or other; The increase of 
wastelands in mral and tribal areas is caused more 
through ignorance on the part of the public rather than 
5 Gautam, N.C. and Jfagarajan, R., "Use of 
Remote Sensing Techniques for Mapping 
and Monitoring of Wastelands in India", 
Lecture delivered at National Seminar 
on "Wastelands Development from 16-18 
October 1986, New Delhi. 
6 Yadaw, H.R., 'Issues, Policies and Planning for 
Afforestation on Wastelands' Paper 
Presented in National Seminar on 
Wastelands Development, 16-18 October, 
1986, New Delhi. 
7 Mohapatra, A.C., "Deforestation and Wastelands; 
Policies Issues in Tribal Areas of 
North-East India", Paper presented at 
National Seminar on 'Wastelands Development 
from 16-18 October, 1986, New Delhi. 
land capability. Unabated deforestation, xincontrolled 
grazing by cattle, excessive use of fertilizers and 
irrigation potentials, unscientific cropping patterns, 
absence of soil conservation practices, poor drainage, and 
adverse weather conditions, contribute towai^ ds degradation 
o 
of lands. 
The earlier writers used the term "Wasteland" 
for a little used common lands, usually on light soils, 
which failed to yield a return to the cultivators to its 
reasonable potential. In many respects, when these 
unused common lands are viewed as open spaces the word 
'waste' implies no meaning. But as the population on 
this inextensible land continues to increase rapidly 
adversely affecting the land resources, the need to conserve 
the remaining useable land and to reclaim the degraded 
land is of great importance. 
DEFINITIONS OF WASTELANDS 
The fundamental problem faced by our country is 
the rapid degradation of our land resources. Some kind of 
8 Oberoi, G.S. and Singh, C.B., "Reclamation of 
Wastelands, Information Monitoring -
A Case Study of a Part of Karnal District 
(Haryana)", Paper Presented in National 
Seminar on Wastelands Development from 
16-18 October 1986. 
9 Lakshmi, A.L., "The Problem of Wastelands in India 
(With Special Reference to U.P.) 
B.R. Publishing Corporation, New Delhi, 
1985, p.1. 
deficiency of micro-nutrients in soils, salinity, 
alkalinity, erosion, water-logging, kans infestation 
mark the characteristics of the so called 'Wastelands'. 
Various organizations, institutions and disciplines have 
defined 'wastelands' in various ways. 
Layman, defined wastelands as those lands which 
are uneconomical for raising agricultural crops. He 
proposed different categories for wastelands as degraded 
forests, overgrazed revenue lands, hill slopes, eroded 
valleys, over irrigated areas, sand dunes and rocky 
refractoiy sites. The factors which affected these lands 
are water and wine erosion, salinity, alkalinity, faulty 
irrigation, deforestation, overgrazing and mismanagement 
of cultivated land. It is estimated that nearly 95.6 
million hectares of land in our country lie in the above 
categories of wastelands. There is a further forced demand 
to put these lands under agriculture, but the returns are 
very low that farmers even cannot meet out the inputs. 
According to the National Wastelands Development 
Board - "Wastelands' or more accurately 'wastelands' are 
10 Harsh, L.N., "Afforestation Techniques for 
Different Wastelands of Arid and Semi-
arid liegions". Lecture Delivered at 
Summer Institute of "Wastelands in 
Arid and Semi-arid Zones and Technologies 
for their Improved Utilization" at CAZRI, 
Jodhpur during June 10-30, 1986. 
8 
those which for one reason or another do not fulfil the 
life sustaining potential". Through the impact of Biotic 
pressure and due to short sighted 'development' policies, 
these vast tracts of land have progressively lost their 
ecological and economic functions. This has intensified 
poverty and human misery. Excessive felling of forests, 
especially in ecologically sensitive areas, overgrazing 
of pastures, indiscriminate use of forest and fertile 
lands for industrial and other development, inappropriate 
agricultural practices have all contributed to the 
creation and spread of wastelands. These degraded lands 
spread over the entire landmass of India and the intensity 
and nature of the degradation varies from region to region. 
The wastelands in the country are increasing so rapidly 
that the total area under forest cover with a density of 
more than 10 per cent has decreased from 55.18 million 
hectares to 46.08 million hectares during the period 
1975-82, The rate and result of land degradation in 
Western Rajasthan is alarming because of already fragile 
ecology. The country has been losing good forests at the 
11 
rate of 1.5 million hectares per annum. The extent of 
different types of wastelands in India is given below: 
11 National Wasteland Development Board — 
"Report on Wasteland - Challenge and 
Responses", p.2, 
Types of Wastelands Area in million hectares 
Water eroded 
Degraded Forest 
Riverine 
Ravines and Gullies 
Shifting Cultivation 
Sand-dunes 
Water-logged 
Saline Alkaline 
Wind Eroded 
73.6 
40.0 
2.73 
3.97 
4.36 
7.00 
6.00 
7.5 
12.9 
Bhumla and Khare, 1984-85, defined wastelands 
as — "wastelands are those lands which are ecologically 
unfit and where the top soil has been nearly/completely 
lost and which have developed toxicity in the root zones 
1 2 for growth of most plants both annual crops and trees. 
He views the wastelands as those lands where the ecological 
equilibrium is not proper and uniform. Eroded top soils 
marks these lands. 
12 Saxena, S.K., "Vegetation Cover of Arid 2one 
Wastelands and Extent of Degradation". 
Paper Presented at Summer Institute 
oa "Wastelands in Arid and Semi Arid 
Zones and Technologies for their 
Improved Utilization" at CAZRI, Jodhpur, 
during June 10-30, 1986. 
10 
National Bemote Sensing Agency, Hyderabad, 
1985-86, proposed its definition of wastelands "wasteland 
is defined as that land which is presently lying unused 
or which is not being used to its optimum potential due 
1 '5 to some constraints". This definition reveals that the 
lands vdiich have once been cultivated and used for 
agricultural purposes but now lies unused and barren, are 
wastelands. Those lands vdiich are under cultivation do 
not even meet out the inputs used in them and the production 
is very low are also termed as wastelands in the above 
definition. 
According to Planning Commission, 1985 "wasteland 
is defined as that land which is degraded and presently 
lying unutilized, except current fallows, due to various 
constraints". The land can be degraded due to various 
factors, as deforestation, erosion, shifting cultivation 
etc. The degraded lands are classified as barren rocky 
13 Saxena, S.K., "Vegetation Cover of Arid 
2 one Wastelands and Extent of Degradatioft.", 
Paper Presented at Summer Institute on 
"Wastelands in Arid and Semi-Arid Zones 
and Technologies for their Improved 
Utilization" at CAZRI Jodhpur, during 
June 10-30, 1986. 
14 Shankaranarayan, K.A., op. cit., 1986. 
n 
a rea s , s teep s lopes , snow covered and g l a c i a l a r eas , 
and as they are of no use for a g r i c u l t u r a l purposes, 
considered as wastelands. Those lands which are present ly 
ly ing unut i l ized are classed as those lands which had once 
been under cu l t iva t ion but due to some cons t ra in t s as 
waterlogging, s a l i n i t y - a l k a l i n i t y and faul ty method of 
c u l t i v a t i o n . In the above de f in i t ion current fallows are 
excluded from the category of wastelands. 
Another de f in i t ion i s given by Revenue/land 
Sett lement Department - "Such of the lands which could be 
brought under c u l t i v a t i o n , but not being so used, were 
15 
considered as wastelands". According to t h i s de f in i t i on 
wastelands are those lands which can be u t i l i z e d for 
a g r i c u l t u r a l purposes but due to some cons t ra in t s or 
poverty lying unu t i l i zed . 
Wastelands are defined by Survey of India as — 
"Such of the lands as are not cu l t iva ted or adminis t ra t ive ly 
c l a s s i f i e d as fores t a re shown on the map (1:50000)as 
wastelands with sub-divis ions such as ,a ) gravel ly waste, 
1 fi b) stoney waste, c) s a l ine waste, and d) scrubs . Survey 
15 Dhir, R .P , , "Concept and Definitions of Wastelands" 
Paper Presented at Summer Inst i tute on 
"Wastelands in Arid and Semi-Arid Regions 
and Technologies for their Improved 
Ut i l i za t ion" , at CAZRI, Jodhpur, June 10-30, 
1986. 
16 ib id . 
z 
of India considered those lands as wastelands which are 
not under cu l t i va t i on due to any fac to r . They provided 
a map of India on the s ca l e of 1:50000on which these 
wastelands are shown as uncul t ivated and fores t a r ea s . 
According to Survey of India wastelands are sub-divided as 
g rave l ly , stoney, s a l i ne laads and land covered with scrubs . 
Wastelands Survey and Reclamation Committee 
proposed the def in i t ion of wasteland as — "wastelands 
a r e equated with cu l tu rab le wastes, i . e . land ava i lab le for 
c u l t i v a t i o n , but not being so used for one reason or the 
other namely a) infested by deep rooted grasses and weeds, 
b) unhealthy conditions due to malaria, c) lack of drainage, 
d) lack of water, e) s a l i n i t y / a l k a l i n i t y , f ) low f e r t i l e 
17 
s o i l and g) damage by wild animals e t c " . In t h i s de f in i t ion 
wastelands are considered as those lands which are r e s t r i c t e d 
by some cons t ra in ts to remain u t i l i z e d . Unwjanted grasses 
and weeds make t h e i r root deep in the ground affec t ing the 
s o i l f e r t i l i t y and thus cu l t iva t ion could not be poss ib l e . 
In some areas there i s not proper drainage f a c i l i t y , so 
due to the lack water f a c i l i t i e s they remain unut i l i zed 
17 Dhir, R.P. , "Concept and Definitions of 
Wastelands", Paper Presented at 
Summer Inst i tute on "Wastelands in 
Arid smd Semi^rid Regions and 
Technologies for their Improved 
Util izatioii" at CiLMl, Jodhpur; June 
10-30, 1986. 
13 
and come under the category of wastelands. Due to the 
accumulation of salts on the surface the soil become saline 
and this salinity restrict the crop production and lying 
waste. Continuation of agricultural practice on a land 
for a long period damage the fertility of the soils thus 
the farmers used to stop the cultivation on that particular 
land because it cost more but yield very low. Gradually 
these land became wasteland. 
Another definition is given by Society for 
Promotion of Wastelands Development. According to this 
society - "wasted areas are those presently in the 
possession of public or private sector, agencies/institutions, 
governments, panchayats, and even under ownership of 
individuals, which are utilized far less than their 
optimum potential. These areas are collectively been 
1 ft 
termed as wastelands". According to this organization 
those lands i^ich are under cultivation but the production 
is too low to meet out the inputs used in them. 
After studying different points of views and 
definitions we come to the conclusion that the word 
"wasteland" has carried a varied sense. The term 'wasteland' 
18 ibid. 
K 
refers to sparsely inhabited, wild, desolate and 
uncultivated part of land, not being in use for economic 
1Q 
cultivation of crops, grasses and trees.-^  It often means 
a piece of land not cultivated or used for any purpose 
and producing little or no herbage or wood as well as not 
in any man's occupation, but lying common. Those areas 
once cultivated but abandoned for some reasons are also 
termed as wastelands. Water potentials in these areas is 
low and generally it is that part of land which is essentially 
not capable of producing materials or services of values, 
which basically depends on land use. Wastelands generally 
comprise of hilly dissected areas and quarry infested 
badlands. 
CAUSES OF WASTELANDS 
There are severa l causes for the formation of 
wastelands. These include both the human and na tura l se t s 
of factors depleting . or lowering the b io t i c production 
p o t e n t i a l of land. 
19 Sinha, B.P. and Dubey, B.P. , "Status 
D i s t r i b u t i o n and Development of Wasteland 
i n Bihar". Paper Presented in National 
Seminar on Wasteland Development, from 
16-18 October 1986, New Delhi . 
20 Pathak, E.G. and Pathak, B.K., "Photogeotechnic -
An Appreciation of Wastelands". Paper 
Presented at National Seminar on Wastelands, 
16-18 October 1986, New Delhi . 
15 
1. Overgrazing 
Overgrazing creates serious problems to soil loss 
and degradation. Overgrazing breaks down the dynamic 
equilibrium which once existed between livestock and 
natural rangelands, creating semi-desert vegetation 
dominated by ephemeral annuals. Eventually the destruction 
of plant cover creates patches of barren soils, causing 
21 
serious wind erosion. Overgrazing prevents regeneration 
of forests and accelerates soil erosion. The effects of 
22 haphazard grazing on the environment are alarming. The 
destruction of grazing land fallows on all too familiar 
sequence of events. Overgrazing by cattle reduces plant 
cover, eliminating the most desirable forage species first. 
This opens up the lands to undesirable weeds bush and 
trees leads to increasing soil erosion and lower soil 
fertility, thus the land become less and less productive 
when the available forage becomes less nutritious some 
graziers respond by actually increasing the size of their 
cattle herds to compensate for losses in weight. Sometimes 
21 The State of the Environment, 
UF Environmental Programme, 1977. 
22 Centre for Science and Environment, 
The State of India's Environment 
A Citizen's Report, 1984-85, 
New Delhi, p.5. 
16 
sheep replace cattle as forage deteriorates. Eventually 
sheep are replaced by goats, who will eat just about anything, 
including young trees. This resulted in barren land, 
windstorms, erosion and floods. 
Land degradation due to overgrazing leads to 
desert like conditions, which in turn reduce animal 
productivity and increase the economic pressure on human 
beings who depend on animals for their livelihood. 
The problem of overgrazing is particularly 
destructive in certain ecoclimatic conditions. Studies 
by 2,0. Pandeya and his colleagues at Saurashtra University 
show that the effects are worst in the arid and dry 
sub-humid areas. For example the dry sub-humid tract of 
western India, where the annual rainfall is about 1000 mm, 
July, August, September are only three wet months and the 
subsequent months are generally dry. As this tract is 
near the tropic of cancer the amount of solar radiation and 
potential of evapotranspiration is high. This high heat 
flux further scorches the terrain during the eight to nine 
months of dry period. This situation sets the desertification, 
23 FAO Soil Bulletin "Keeping the Land Alive, 
Soil Erosion - Its Causes and Cures", 
Rome, 1983, p.19. 
17 
One of thie main reasons for overgrazing is too 
many animals and too little grasses. The goat is often 
considered harmful for soil conservation because it 
consumes all ground vegetation. It is accused of seriously 
increasing the aridity and lowering the productivity of 
arable land. Some countries have enacted laws to force a 
decline in goat population. Absence of organized fodder 
production and pasture management also resulted in the 
excessive pressure on grazing lands. The pressure of 
increasing population on lands led to produce foodgrains 
and raise cash crop. Thus, forage production does not find 
an important place. This factor also led to the over-
grazing. 
Soil Erosion 
The most serious form of land degradation is 
from accelerated erosion. Erosion is the washing or 
blowing away of surface soil, sometimes down to bed rock. 
Vegetation cover on soil keeps it away from erosion. The 
soil is usually corered by a canopy of shrubs and trees, 
by dead and decaying leaves or by a thick mat of grass, 
which protect the soil from rainfalls and wind blows. 
24 "The State of India's Environment", 
A Citizen's Report, 1984-85, 
Centre for Science and Environment, 
New Delhi. 
IS 
The leaves and branches of trees and the grass cover 
absorb the force of raindrops and root systems of plants 
hold the soil together. When the covering of vegetation 
stripped away and the plant cover is disturbed by cultivation, 
grazing, burning or bulldozing, the erosion begins to take 
place, and gradually that land is converted into the 
wastelands. Sometimes erosion takes place due to the bad 
farming and forestry operations, because farming system 
leaves the land bare for part of the year, exposed to wind 
25 
and water. On the steeper slopes the erosion occurs most. 
Erosion degrades the land in many ways. The 
major agents of erosion are water and wind. ¥ind erosion 
takes place normally in arid and semi-arid regions where 
vegetation cover is sparse and wind velocity is very high. 
Dust-bearing winds deposited the coarser soil particles 
in the form of dunes and thus fertile lands tend to be 
unfit for cultivation and thus lying waste. Sometimes 
fertile soils are also blown away by wind and topsoil is 
exposed thus the productivity is considerably reduced. 
25 PAO Soil Bulletin "Keeping the Land Alive, 
Soil Erosion - Its Causes and Cures", 
Rome, 1983, pp.3-5. 
2 6 Hand Book of Agriculture, ICAR, Publication, 
New Delhi, 1980, p.124. 
Id 
Water is also an important and dominating factor 
causing erosion. The most insidious form of erosion is 
sheet-erosion. During rainfall periods raindrops remove 
a very thin layer of soil from the fields, mostly slopes. 
This process continues with every rainfall season and thus 
renders the subsoil exposed. Gradually that affected area 
becomes the least cultivated field and sometimes transformed 
into wastelands. Vhen sheet erosion is allowed to continue 
unchecked the silt ladden rim-off forms minute finger-shaped 
grooiies over the entire field. Such thin channelling is 
known as 'rill-erosion'. When the rill erosion is neglected 
the small grooves develop into the wider and deeper 
channels and water accumulate in them. This is called 
27 
'gully erosion'. This is very destructive form of erosion. 
Sometimes these gullies widen so large that larger fields 
are cut into small fragments and make them unfit for 
cultivation. The worst affect of soil erosion is that 
it reduces crop yields and increases the cost of cultivation. 
Erosion reduces the capacity of the soil to hold water. 
Plant nutrients are washed away with the soil particles. 
These factors together degrade the soils. 
27 ibid., p.125. 
0 0 
Waterlogging 
The Central Board of Irrigation in India points 
out that "an area is said to be waterlogged when the water 
table rises to an extent that the soil pores in the root 
zones of a crop become saturated, and result in the 
restriction of the circulation of the air, decline in the 
level of carbondioxide". Too much water in the soil 
cause waterlogging. As soon as groundwater saturates the 
soil on account of faulty sub-surface drainage, the land 
is said to be waterlogged. If the surface drainage is not 
efficient, it tends to saturate the soil and creates 
pq 
conditions of waterlogging. Thus mismanagement of 
irrigation and excess of water in the cultivated fields 
make it waterlogged and sometimes unfit for cultivation. 
Salinity Alkalinity 
Salinity- alkalinity are most dominating factors 
reducing or often restricting the crop yield. Salinity 
of the soils refers the soils containing more than sufficient 
amount of soluble salts. Irrigation of soils with saline 
28 Shafi, M., "Socio-Economic Development and 
Protection of the Environment in the 
Developing Countries". 
29 & 30 Singh, A., "The Survey of Wastelands in 
India (with Special Reference to (U.P.)" 
B.R. Publishing Corporation, 1985, 
pp.95-96. 
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water renders that land to be saline. The excessive 
irrigation of the uplands containing salts results in the 
"51 
accumulation of salts in the lowlands. Sometimes these 
salt bearing soils appear as >diite patches in the large 
fields. Often the fields become so saline that not any 
single crop can be cultivated and it lies waste, as its of 
no use. The reclamation of these soils is very costly 
and takes a long period. 
Population Explosion 
There is rapid growth of population in India. 
This rapidly increasing pressure of population on the 
limited land resources is one of the most threatening 
problems faced by us. This problem threatens the land to 
degrade. Due to the increasing population there is acute 
need of foodgrains. A continued process of farming on a 
particular piece of land causes the loss of soil fertility 
and it can no longer support them. Their way of overgrazing 
their pastures and cultivation result the soils to wash 
and blow away. In due course of time these overcultivated 
and overgrazed lands become wastelands. 
31 Indian Council for Agricultural Research -
Handbook of Agriculture, 1980, p.65. 
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Poor Manaiscement of Soils 
Apart from the natural hazards and calamities, 
which destroy and degrade the fertile soil wealth to 
transform it into the wastelands, man himself is also 
involved in degradation of soils. Sometimes people destroy 
the land by demanding more from the land than it can 
provide without help. They expand their population until 
farming system can no longer support them. They strip 
away forests from the sides of mountains, where trees 
afford the only protection from erosion and landslides. 
They want to promote farming into semi-arid grazing lands 
where drought can destroy both crops and lands. They remove 
grasses and trees from sloping lands and plough them to 
allow the slopes to become unfit in the long iTun. 
Mining 
Mining activity also plays an important role in 
degrading the land. Mining areas often have a monochromatic 
appearance. Coal mining areas are depressingly black, iron 
ore town are red, ochre lands a yellow colour and 
lime-stone makes everything chalkey white. Fine particles 
32 Food and Agricultural Orgaaization of the 
United Nations - Keeping the Land Alive, 
Soil Erosion - It's Causes and Cures, 
1983, p.27. 
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of ore spread as a uniform layer of dust on every available 
surface in these areas. This can lay barren the land, 
pollute water, denude the forests, defile the air and 
degrade the quality of life for people who live and work 
in the vicinity. 
The first stage of surface mining involves the 
removal of vegetation and top soil. Since the mining 
areas are usually abandoned without the adoption of any 
reclamation measures, they become barren. 
Types of Wastelands 
From the grammararian point of view wasteland is 
an 'idle land' while from the agrarian point of view it 
may be gravelly area or grassland area or saline area 
which cannot be used for cultivation. Those lands, which 
cannot be properly utilized due to environmental conditions 
and have to be lying idle can be called as wastelands. 
Directorate of Economics and Statistics has classified 
wastelands as barren and unculturable lands and culturable 
wastes. They refer those lands covered by mountains, 
rocky, sandy and saline land as wastelands which cannot be 
brought under cultivation.Culturable lands includes all 
33 Centre for Science and Environment, 
The State of India's Environment -
A Citizen's Report, 1984-85, New Delhi, 
pp.19-20. 
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lands available for cultivation but are lying barren due 
to some constraints. They may be fallow or grasslands and 
covered with shrubs and trees and not put to any use. All 
these lands - whatever types of wastelands these may be, 
are often used as grazing lands. But scientifically, 
wastelands are only those lands which are barren and 
unculturable. But for planning purpose, culturable wastes 
are also considered as wastelands as to check their resource 
potential and reasons that why they are lying waste. In 
other words, all areas which are degraded, depleted, eroded 
and are often lying idle and cannot be put into proper 
land use practices, can be refered as wastelands. 
The types and extent of wastelands can be best 
cartographed through land utilization survey by means of 
field studies and remote sensing techniques, based on the 
interpretation of survey of topographical sheets, aerial 
photographs, and land sat imageries, collection of 
secondary data and available informations and subsequent 
field survey and field checking. 
54 Sen, A.K., "Typology of Wastelands and 
Mapping Procedures in" Western Rajasthan"-
Lecture Delivered at Summer Institute on 
"Wastelands in Arid and Semi-Arid Zones 
and Technologies for their Improved 
Utilization" at CAZRI Jodhpur, during 
June 10-50, 1986. 
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National Wasteland Development Board, setup in 
January 1985, has classified the wastelands under two 
categories with different suh-categories. 
Culturable Wastelands 
a) G-ullied and/or ravinous land 
b) Undulating upland with or without scrub 
c) Surface waterlogged land and marshy land 
d) Salt affected land 
e) Shifting cultivation area 
f) Degraded forest land 
g) Degraded pasture 
h) Degraded n o n - f o r e s t p l a n t a t i o n land 
i ) S t r i p land 
2) Sands 
k) Mining/industrial waste 
Unculturable Wastelands 
a) Barren rocky/stony wastes/ sheet rock area 
b) Steep sloping area 
The National Remote Sensing Agency has prepared 
a wastelands map of the country based on the visual inter-
pretation of landsat imagery. They identify following 
types of wastelands. 
28 
a 
b 
c 
d 
e 
f 
g 
h 
i 
Ravines 
Transitional area 
Salt flats 
Shifting cultivation 
Beaches/River sand 
Bare exposed rocks 
Stripmines/quarries 
Permanent ice covered 
Sandy area other area than beaches 
Survey of India is the only authorised Government 
Department which brings out topographic maps on different 
scales with the use of aerial photography supported by 
ground "truth. The information that could be obtained 
with spatial connotation from 1:50,000 scale map and which 
is of relevance to the wastelands development programme is 
the following. 
a) Broken ground (gully and ravine land) 
b) Hills (undulating land) 
c) Marsh (surface waterlogged and marsh) 
d) Jhoom land (shifting cultivation area) 
e) Sands 
f) Rock outcrops and stoney wastes 
g) Glaciers 
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The forest survey of India prepares land use maps 
of forest areas and monitors the changes every ten years 
utilizing the aerial photographs, on 1:50,000 scale. The 
National Atlas and Thematic Map Organization publishes the 
land use maps on 1:1 million scale. The district census 
publishes decennial land use data at the village level. 
The nine fold classification on land utilization is available 
at the village level in the Taluk office and is published 
by the Bureau of Economics and Statistics every year. These 
organizations have developed their own classification 
scheme for land use mapping and are limited to their 
particular areas of interest. 
In regard to land degradation statistics, there 
is no comprehensive survey for the country. Information 
available through limited surveys, estimates and studies has 
been collected and are contained in the Report of the 
National Commission on Agriculture (1976). There has been 
some informations in the form of a number of national reports 
like that of the National Committee on the Development of 
Backward areas, Rashtaiya Barh Ayog, etc. There has been 
an inevitable overlopping of the areas in various types of 
land degradation with those in different land utilization 
classes. The data base is also available from the soil 
survey reports at reconnaissance level (1:50,000) for 110 
million hectares and at a detailed level (1:50,000; 1:8,000; 
1:4,000 scale) for 53 million hectares which could provide 
28 
an input with spatial connotation on the areal extent of 
degraded and problem lands and their interpretation for 
35 land capability and land suitability classification. 
The wasteland survey and reclamation committee 
classified wastelands as follows: 
a) Land not available for cultivation, barren and 
unculturable wastes. 
b) Other uncultivated land excluding fallow, culturable 
waste, permanent pasture and land under miscellaneous 
trees. 
c) Fallows. 
Prom the above classification those lands are 
said to be wastelands vdiich are not being used for 
cultivation due to some reasons or other. They may be 
barren, waterlogged, saline, alkaline, kans infested and 
degraded land which cannot be used for cultivation. The 
reclamation of these lands are so expensive that they lie 
often unused for most of the time. On the other hand 
current fallows and culturable wastes can be reclamed and 
"56 put under cultivation. 
55 National Wastelands Development Board, 
Technical Task Group Report, Wastelands 
Definition and Classification, 1986, 
New Delhi, |)p.1-7. 
36 Singh, I.L., "The Problem of Wastelands in 
India", B.R. Publishing Corporation, 
New Delhi, 1985, pp.2-3. 
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The classification of wastelands, as given by-
different organizations, committees and disciplines, varies 
from each other in one way or other, With these categorizations 
we can draw a general conclusion by classifying wastelands. 
TAnder two broad categories with their sub-divisions. 
1, Culturable Wastelands -
a) Saline-alkaline wastelands 
b) Ravines 
c) Waterlogged and marshy wastelands 
d) Kans-infested wastelands 
e) Degraded forest and grazing lands 
f) Mining and industrial wastelands 
2. Unculturable Wastelands -
a) Rocky/Stoney/Gravelly wastelands 
b) Snow cover and glacial wastelands 
CULTURABLE WASTELAUD 
Those lands, which are available for cultivation 
whether taken up for cultivation or not taken up for 
cultivation once, but not cultivated during the current year 
or last five or more years in succession, are called as 
culturable wastelands. Such lands may be either fallow or 
covered with shrubs and jungles which are not put to any 
30 
use. The "Wasteland S\irvey and Reclamation Committee" 
defines 'culturable wastelands' as that land available for 
cultivation, but not used for cultivation for some reasons 
or others. These lands were in use but now they have been 
abandoned for some reasons or others. Thus culturable 
wastelands are those lands lAiich have capability and 
potentials for cultivation but due to some constraint they 
are not being used for its maximum potentials. These lands 
can be reclaimed and put into ciiltivation to a large extent. 
Culturable wastelands comprises the following categories, 
Saline-Alkaline Wastelands 
Salinity and alkalinity both have restricted crop 
production in many areas. A decline in soil fertility or 
even a total loss of land to agriculture, due to increase in 
salinity and alkalinity, is a common problem. Inadequate 
drainage, excessive and unwise irrigation can lift salt to 
the soil surface which is very injurious for plant growth;" 
37 National Wasteland Development Board, 
Technical Task Group Report, 
'Wasteland Definition and Classification', 
New Delhi, 1986, p.5, 
38 Singh, A.L.,"The Problem of Wastelands in India", 
B,R, Publishing Corporation, New Delhi, 
1985, p.3. 
39 The State of Environment, U.N. Environmental 
Programme, 1977. 
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The most distinctive characteristic of saline and 
alkaline soils are that they contain excessive concentration 
of soluble salts and exchangeable sodium and has adverse 
effect on plant growth. Chloride and sulphates of sodium, 
calciiim and magnesium and sometimes nitrates and potassium 
make important contribution to the soil salinity. Soluble 
salts are very harmful for the growth of plants as they 
increase the degree of saturation of exchange materials in 
the soils with exchangeable sodium. There is a slight 
difference in saline and alkaline soils. Saline soils 
refers to those soils that contain soluble salts as sodium, 
calcium and magnesium. Whereas, alkali soils are those 
soils influenced by exchangeable sodium. The alkali soils 
may or may not contain soluble salts. The predominant salts 
in alkali soils are carbonate and bicarbonate of sodium. 
Soils having salinity and alkalinity are known as 
'thur', 'reh', 'kallar', 'usar, 'karl', and 'chopan' also. 
The saline-alkaline soils are classified into three types, 
viz., 1) saline, 2) saline-alkali, 3) alkali soils, based 
on soil content and percentage of exchangeable sodium present 
in them. The saline soils appear as white, greyish white 
and ash colored on the surface. Hardpan and kankar layer 
40 Singh, A,L., op, cit,, pp.41-42. 
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is not present in the subsoil. In rainy season the soluble 
salts are washed down while in dry season the subsoil 
water with dissolved salts comes on the surface due to 
41 
capillary action evaporates; Saline soils are also known 
as 'reh'. The soils which are both saline and alkali have 
appreciable amounts of soluble salts and occasionally 
known as 'usar*. Alkali soils are characterised by excessive 
exchangeable sodium, dominance of sodium carbonates, 
dispersed salts, poor physical condition, poor aeration, 
very low infilteration rate and hydraulic conductivity and 
deficiency in calcium, nitrogen and zinc. All these adverse 
characteristics render the alkali soils inhospitable for 
the agricultural crops to grow satisfactorily. These crops 
either fail altogether or give very poor yield. Another 
undesirable character of these soils is that practically 
it absorbs no rainwater. Thus, these areas go waste to 
the drains or flows to the relatively low lying adjoining 
areas and this becomes a major source in causing the 
floods!^ 
41 Shafi, M., "The Problems of Wastelands 
in India", The Geographer. Vol.15, 
November 1968, pp.3-4. 
42 Mehta, K.K., ladav, J.S.P. and Kumbhare, P.S,, 
"Reclaimation of Alkali Soils", Indian 
Farming. Vol.31, No.3, June 1981, 
pp.18-20. 
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The nature and amount of clay and lack of 
underground drainage makes these soils velnerable to the 
sodium hazards. Arid and semi-arid areas of Rajasthan, 
particularly the Luni Basin are also affected by increased 
salinity. Land fragmentation in cropping management have 
also helped in the spread of salinity. Differences in 
cropping pattern and irrigation levels betwecjn adjacent 
farmers can spread salinity by creating the right conditions 
for salts to migrate from h i ^ to low spots, from crop 
areas with more frequent irrigation to those with less 
frequency and from wet soils to relatively dry soils. 
According to I.P. Abrol, Director, Central Soil Salinity 
Research Institute in Karnal the land tenure system can 
also play an important role in the spread of salinityT"^ 
Waterlogged or Marshy Wastelands 
The waterlogged areas have posed problems to those 
areas where the lateral seepage of water after dissolving 
the gypsum layer is oozing out in the sandy plains turning 
them into marshy land. In its Technical Task Group Report, 
43 Centre for Science and Environment -
A Citizen's Report, 1982, The State 
of Indias' Environment, Few Delhi. 
44 Saxena, S.K., "Vegetation Cover of Arid Zone 
Wastelands and Extent of Degradation", 
Lecture Delivered at Summer Institute 
on "Wastelands in Arid and Semi-Arid 
Zones and Technologies for their 
Improved Utilization" at CAZRI, Jodhpur, 
during June 10-30, 1986. 
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Fational Wasteland Development Board Stated that water-
logged land is that land where the water is at/or near the 
surface and water stands for most of the year. They 
refer marshy land as that land which is permanently or 
periodically inimdated by water and is characterized by 
vegetation which includes grasses and seeds. Marshes are 
classified into salt, brakish and fresh water categories 
depending on the salinity of waterT^ The problem of 
waterlogging is closely related to the sub-surface drainage, 
A.S soon as water saturates the soil, on account of faulty 
sub-surface drainage, the land is said to be waterlogged 
and this in turn vitiates surface drainage. Again if 
surface drainage is not efficient it tend to saturate the 
soil and create situation of waterlogging. Waterlogged 
area occurs in almost all the irrigated areas. Plants 
need a considerable quantity of water for their growth but 
when too little water is provided to them they withered 
as too much water causes waterlogging. Canal irrigation 
also causes waterlogging. 
45 National Wastelands Development Board, 
Technical Task Group Report, 
Wastelands, Definition and 
Classification, Hew Delhi, I986, p.4, 
46 Shafi, M,, op, cit,, p.10. 
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Due to the steeper gradients the outflow is 
better from the sub-soil watertable, water-table does 
not rise though there is increased addition in groundwater. 
The waterlogged wastelands are characterised by dark 
coloured dximp patches on cultivated fields. These lands 
cannot bear the load of tractor or stand the carting of 
roots in winter and the latter cannot be stocked for fear 
of lasting damage to the soil texture. The colour of the 
subsoil tends to be grey, blue or green instead of red 
47 yellow or brown.' 
tfeed-Infested Wastelands 
Weeds are widely regarded as pests of crops. They 
lower yields, increase cost of production and impair 
the quality of produce in various ways. Weeds are more 
detrimental to crop yields than either diseases or insect 
pests. 
Weeds are such ixnwanted plants which grow where 
there are no need of it. They survive in all types of soils, 
water and climatic conditions and spread very fast occupying 
the cultivated fields in vain. Their effects on crops 
47 Singh, A.L., op. cit., pp.92-93. 
48 Joshi, N.C., "Some Problems of Weed Control 
in India", Indian Farming. Vol.26, 
No.12, March 77, p.3. 
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are adverse. They cause low yield of crops. Most of 
the time they also harbour insects, pests and micro-
organisms. The poisonous substances released by certain 
weeds into soil adversely effect the plants, human beings and 
livestocks. When they grow in any field, they create a lot 
of difficulty in harvesting. Sometimes they affect the 
drainage system also and often block the drainage and 
impede flow of water; Sometimes weeds or so called 'kans' 
occupy the fertile arable land and because of the good 
soils spread so rapidly that the arable land become the 
bushy land and no cultivation could be possible there. 
They are very dynamic both in intensity and specialization. 
There are three types of weeds 'Annuals' live 
and produce their seeds in single growing season, 
'Bienvials' complete its reproductive cycle in two 
consecutive years. 'Perennials' line indefinetely and 
often negetatively through underground structure, such as 
rhi^zomes, stolons, tubers, etc. 
Cultivable wastelands are covered either with 
scrub jungle or wilii deep rooted weeds. The weed infested 
areas are spread out rapidly every year. This is because 
49 Indian Council of Agricultural Research, 
Handbook of Agriculture, 1980, 
New Delhi, p.263, 
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•weeds multiply chiefly through underground suckers which 
are formed in abundance during the monsoon. Even in 
unfavourable condition during the hot dry season these 
weeds derive their food materials by underground creeping 
stems and by sending roots into the sub-soil, instead of 
dying. That's why when the cultivated land is infested 
by weeds, they used to take up the plant food and the crop 
plant is deprived of its adequate nutrients and the yield 
50 IS poor. 
Weeds affect the crops adversely. The most 
favourable condition for weeds to grow and compete with 
the crops are wide spacing between the crop rows. Slow 
germination of buds and adequate supply of moisture and 
nutrients. Due to the slow germination of seeds the weeds 
51 
occupy the place to grow before the crop can establish. 
Sometimes weeds grow so rapidly that it obtain the more 
height than the crop plants, thus they shade the crop from 
light and preventing free circulation of air. On fields 
which are less infested by weeds farmers carries on 
cultivation but the yield is, of course, low. In highly 
50 Singh, A.L. , op, c i t , , pp.77-78. 
51 L a l l , M,, "Weed Management can Raise 
Yields in Sugarcane", Indian Farming. 
Vol .26 , Fo.12, March 1977, p . 25 . 
3S 
weed infested areas, farmers find great difficulty to 
cultivate them, and often they abandone the field. Thus 
the highly infested cropland turns into wastelands. 
Degraded Forests and Grazing Lands 
The energy crisis and its effect on economy is a 
fundamental problem faced by the world today. For nearly 
1/3 of the world's population today depend upon the wood 
and timber from forest for cooking and source of heat. 
Thus the growth of population is out pacing the production 
of fuel wood and has resulted in its acute shortage. As 
52 
a consequence forests are being increasingly denuded. 
These protective forest cover, mostly in the hilly and 
mountainous region, has been destroyed on very large scale. 
The causes of destruction are various. Except increased 
demand for fuel and timber the overgrazing by cattle, sheep 
and goats, and attempt to bring more land under cultivation 
are the other contributory causes<^ Shifting cultivation 
is also a major cause for the degradation of soils. Such 
land is the result of cyclical land use consisting of 
felling of trees and burning of forest areas for growing 
52 Usha P a t e l , "Wasteland Regeneration, 
Our P r i o r i t y " , Yo.jna. 
January 1-15, 1987, p . 5 . 
53 Indian Council o£ Agr icu l tu ra l Research, 
Handbook of Agr icu l tu re , New Delhi , 
1983, p.120. 
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crops. This results in extensive soil losses leading to 
54-land degradation. These disturbances to the forest 
cover lead to soil erosion till the rocky islands are 
stripped bare. 
In 1981 PAO report on forest resources of Tropical 
Asia clearly warns thiat the region is faced with a serious 
decrease in its forest stock. The report says, "There is 
no evidence to predict that the great varieties of forest 
services and functions, such as harbouring of wildlife, 
stabilization of soil and of water and of climatic regimes, 
can be restablished in the foreseeble future". The 
consequence of this deforestation are increasing floods, 
soil erosion, heavy siltation of dams and changes in 
micro climate. 
The problem of overgrazing is very acute in 
India, The PAO reports, "Grazing intensity is high in most 
of the forest areas of India, Incessant lopping of graziers 
has reduced vast forested areas to an unstable low scrub in 
the Himalayan zone. In addition to depletion of vegetative 
54 Technical Task Group Report, MBD, 
"Wastelands, Definitions and 
Classifications", p,4. 
55 Usha Rai, The Times of India, lew Delhi, 
24th October 1987. 
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cover trampling by cattle is hardening the soil, preventing 
the forest regeneration and causing soil erosion in several 
parts of the Indian sub-continent". The report also points 
out that the extension of irrigated and cultivated land 
areas is leading to a decrease in land available for 
grazing and in the absence of attractive employment 
opportunities, the graziers are being forced into the heavy 
reliance on grazing in forest areas and consequent 
eg 
degradation of forest. Such degradation of forest which 
are affected by overgrazing, shifting cultivation, cutting 
of timber wood and collection of fodder etc. turn the land 
into wastelands. 
Ravinous Wastelands 
The problem of ravines in India is a colossal one. 
The word ravine is usually not associated with an isolated 
gully but it is a network of gullies or shallow gorges 
formed generally in deep alluvium by torrents of water 
running more or less parallel to each other. These torrents 
drain into the major river or its tributaries after a short 
distance with the development of gorges. Improper use of 
land is responsible for the incipient erosion, accelerated 
56 Centre for Science and Environment, 
"The State of India's Environment", 
A Citizen's Report 1982, New Delhi, 
pp.33-34. 
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by development of rills and gullies caused by indiscriminate 
and free grazing, leading to the formation of deep gullies 
and ultimately ending into the development of a canyon or 
57 
well established wide gullies or ravines. 
Ravine and Gully erosion are possibly the most 
spectacular types of erosion, and have already degraded 
about 40 lakh hectares in India, 
The formation of ravines have started with increased 
human pressure on land. The excessive cultivation on 
marginal and sub-marginal land leads to the removal of 
essential vegetation cover from the surface. Such reckless 
tilling of land without resisting adequately the abrasive 
effect of water or airesting the washed away soil have 
continued for years together. When rainfall on soils 
unprotected by stable vegetation cover, the raindrops 
explode in a splash of muddy water. Soil particles flow 
down the slopes with the moving sheets of water, causing 
•sheet-erosion'. Due to the uneven topography, run-off 
concentration occurs, giving rise to rills which develop 
into small gullies and then grow bigger and bigger into 
57 Tamhane, R.7., "Reclaiming the Ravines", 
Indian Farming. Vol.16, ISoA, 
July 1966, p.45. 
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r av ine s . Once a ravine i s formed, water erosion deepens 
i t fu r the r , increasing the hazard of ca\7'e-ins along the 
s ides and at the heads. All t h i s resu l ted in widespread 
C O 
devastation. 
Mining and Industrial Vfastelands 
Mining wastelands occur in those areas where large 
scale mining operations bring about the degradation of land 
and resultant mine dumps. The lands which subject to 
deg^tadation caused by largescale industrial effluent 
discharges are termed as industrial wastelands.^ In 
several habitats different mining activities and their 
subsequent processing are converting new lands into waste-
lands. These are more problamatic type of wastelands. 
Abandoned mining sites, overburdens mining muck and tailing 
dams require special treatment of their rehabilitation as 
fin 
each type poses its own problems. In mining areas fine 
particles of ore spread as a uniform layer of dust on every 
available surface. This can lay barren the land denude 
58 Centre for Science and Environment, 
"The State of India's Environment", 
A Citizen's Report 1984-85, pp.17-18. 
59 National Wasteland Development Board, 
Technical Task Group Report, Ministry of 
Environment and Forest, Government of 
India, p.5. 
60 Saxena, S.K., op. cit., June 10-30, 1986. 
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the fores t s and degrade the qual i ty of l i f e for people 
who l i v e and woric in the v i c i n i t y . The surface mining 
involves the removal of vegeta t ion and top s o i l . Since the 
mining areas are usual ly abondoned without the adoption 
fi 1 
of any reclaimation measures they become barren . 
UNCULTUMBLE WASTELAID3 
Unculturable wastelands are those which cannot be 
brought under c u l t i v a t i o n . These lands cover the mountains, 
d e s e r t s , rocky out crops and barren lands . Unculturable 
wastelands are categorized as follows: 
Rocky/Stoney/Gravelly Wastelands 
Those areas of ba reh i l l s and sloping h i l l s i d e s 
where due to the prolonged erosion and weathering rocks are 
exposed as barren. These highly denuded h i l l s cannot be 
put under economic uses are termed as wastelands. These 
rocks are only su i t ab l e for bui lding ma te r i a l s . Upper 
slopes of many h i l l s with big boulders, compact and without 
any f i ssure are also non-cul turable a reas . While many h i l l s 
of g r a n i t e , sand-stone, sch i tzs and limestone which show 
61 Centre for Science and Environment, 
The S ta te of I nd i a ' s Environment, 
A Citizens Report, New Delhi , 
1984-85. 
62 Sen, A.K,, op. c i t , , June 10-30, 1986. 
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well developed fissures, joints, hollows and crevices are 
the seat of graveli and fine sand deposition. These points 
provide a base for the development of vegetation idaich are 
without any protection. Overgrazing, lopping and cutting, 
keep these hills in highly degraded conditions,-^ The 
stoney wastelands are concentrated along the sloping hill 
sides and pediment areas where olimintegrated rocks due 
to weathering is the dominating surface feature. Due to 
agglomeration of stones cultivation is not possible because 
of the poor depth of soils. Those pediment areas, foothills 
and plains which are covered by rock by rock fragments 
caused due to weathering or by drifted pebbles and gravels 
by rivers and glaciers during the geological past are also 
termed as wastelands as cultivation is not possible here. 
Extent of Wastelands in India 
Estimation of wasteland to evaluate the potentia-
lities of land resources for developmental planning is 
essential. The fair classification and their extent 
delineated on a well prepared map can make us aware the 
63 Saxena, S.K., op, cit., June 10-30, 1986. 
64 Sen, A.K., op. cit., June 10-30, 1986. 
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accurate existence of wastelands in the country. Land 
utilization survey which classify the land according to 
their uses can point out the fair extent and distribution 
of wastelands. 
The total geographical area of India is about 
806 million acres of which the area available for land-use 
or'reporting area' is about 721 million hectares and the 
net sown area in 1958-59 was 323.6 million acres. The 
area classified as 'other uncultivated land excluding 
fallow' amounted to 97.4 million acres of which nearly 
half was classified as culturable wastelands while 'fallow 
other than current fallow' accounted for 30 million acres. 
In 1959 the Government of India constituted a committee 
to survey the land classified as 'other uncultivated land 
excluding fallow lands' and 'fallow lands other than 
current fallows' and to locate areas where large blocks of 
land are available for recla-matioyi and settlement. The 
distribution of such wastelands as assessed by the wastelands 
Survey and Reclamation Committee is shown in following 
table. 
65 Sen, A.K,, op, cit., June 10-30, 1986. 
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state 
Assam 
Rajasthan 
Andhra Pradesh 
Bihar 
Gujarat 
Himachal Pradesh 
Jammu & Kashmir 
Kerala 
Madhya Pradesh 
Madras 
Maharashtra 
Mysore 
Pimjab 
Ut tar Pradesh 
¥est Bengal 
Other uncul-
t i v a t e d land 
excluding 
fa l low 
5.66 
21.57 
8.21 
2.15 
4.66 
1.64 
0.76 
1.06 
17.97 
5.58 
6.67 
7.07 
2.25 
6.57 
1.51 
Fallow other 
than current 
fallow 
0.41 
9.29 
2.19 
2.01 
0.65 
0.01 
0.15 
0.20 
4.02 
1.64 
2.52 
1.18 
0.01 
5.65 
-
Total X'Taste-
land 
(mi l l ion 
a c r e s ) 
4.07 
50.86 
10.50 
4.84 
5.29 
1.65 
0.91 
1.26 
21.59 
5.02 
10.09 
8.25 
2.26 
10.20 
1.51 
Source: Shaf i , M,, 'The Problems of Wastelands 
i n I n d i a ' , The Geographer, Jfovember 1968. 
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The t o t a l geographical area of India i s about 
326,809 thousand hec ta res , and net sovm area was 137,030 
thousands hec ta res . The t o t a l wastelands area was about 
44,591 thousand hectares are shown in Table I I , 
Thus the Table I I shows that about 70 per cent 
of the t o t a l wastelands in India l i e in the s ix s t a t e s of 
Rajasthan, Madhya Pradesh, Andhra Pradesh, Mysore, Uttar 
Pradesh and Maharashtra. In these s i x s t a t e s only the 
areas under ' fa l low other than current fallow' i s 80 per cent 
and the 70 per cent accounted for ' o ther uncul t ivated land 
excluding f a l l ows ' , The s t a t e s where the wastelands areas 
a re l e a s t are Pendicherry, Tripura, Delhi , Kashmir, Assam 
and West Bengal, which only accounts for 5.6 per cent of 
the repor t ing area of Ind ia . 
According to the 1970-71 land u t i l i z a t i o n survey 
t h e t o t a l geographical area of the country was estimated as 
328 mi l l ion hec ta res . Out of t h i s t o t a l area the land use 
survey was conducted roughly in 306 mi l l ion hectares out of 
which the ava i l ab le arable lands including net sown area 
and the current and other fallow lands was eistimated about 
66 Singh, A.L. , op. c i t . , pp.10-13. 
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Table II 
Distribution of Wastelands in Different States 1964-67 
States 
1 
P ondichery 
Other un-
cultivated 
land exclu-
ding fallows 
2 
5 
Andaman and Nicobar Islands 11 
Delhi 
Dadra and Nagar Haveli 
Manipur 
G- oa-Dama-Diu 
Haryana 
Tripura 
Punjab 
Kerala 
Jammu and Kashmir 
Assam 
West Bengal 
Gujarat 
Tamil Nadu 
Himachal Pradesh 
Bihar 
Orrisa 
6 
19 
24 
95 
137 
142 
174 
315 
355 
669 
608 
1574 
1266 
1716 
993 
2567 
Fallow other 
than current 
fallows 
3 
1 
9 
-
-
-
-
4 
-
34 
46 
197 
279 
294 
602 
3 
919 
127 
Total 
wastelands 
4 
5 
12 
15 
19 
24 
95 
137 
146 
174 
349 
401 
866 
887 
1868 
1868 
1719 
1912 
2694 
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Table I I (Contd ) 
1 
U t t a r Pradesh 
Mysore 
Maharashtra 
Andhra Pradesh 
Madhya Pradesh 
Rajasthan 
Nagaland - _ _ 
Laccadive Islands «. _ _ 
North East Front ier Area _ _ _ 
All India 35197 9404 44591 
2330 
2667 
2429 
2836 
6015 
8244 
964 
675 
1147 
866 
1123 
2114 
3294 
3342 
3576 
3702 
7138 
10358 
Source: Direc tora te of Economics and S t a t i s t i c s , 
Ministry of Food and Agr icul ture , 
New Delhi , 1966-67, "Class i f ica t ion of 
Area and I r r iga t ed Area 1966-67 Sta tewise . 
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161,5 million hectares or 52.7 per cent of the total 
reporting area. 65.9 million hectares accounted for 
forest lands Tixlch. was 21.6 per cent of the total reporting 
area. Land put to non-agricultural uses was estimated at 
16.1 million hectares (5.2 per cent of total reporting area) 
and the barren and unculturable land at 30.2 million 
hectares or 9,9 per cent of the reporting arcja. Permanent 
pastures and other grazing land were estimated at 13 million 
hectares, (4.2 per cent) and the culturahle wastelands 
accounted for 15.2 million hectares or 5 per cent of the 
total area. Table III shows the land utilization survey 
conducted in 1970-71. 
As the term wastelands was used as culturable 
land not put to any agricultural use and also degraded 
forests and pasture lands as well as unculturable lands 
as barren and rocky by the different definitions given by 
various organizations their extent in the country also 
varies accordingly. Revenue Department estimates wastelands 
in India at 16.7 million hectares (1980-81). Wasteland 
Survey and Reclamation Committee conducted its survey in 
15 states and estimated the wastelands as 2.94 million 
67 Indian Council of Agricultural Research, 
Handbook of Agriculture, JJew Delhi, 
1980, pp.92-99. 
Table I I I 
Land U t i l i z a t i o n , 1970-71 
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Clas s i f i ca t i on 
( 
1. Total Geographical Area 
2 . Reporting Area 
i ) 
i i ) 
(a) 
(fc) 
i i i ) 
( a ) 
(b) 
( c ) 
i v ) 
(a ) 
( t ) 
V ) 
v l ) 
v i i ) 
v i i i ) 
i x ) 
Forests 
Not ava i l ab le for c u l t i v a t i o n 
Non-agricultural uses 
Barren and uncul turable 
Other uncult ivated land (exclu-
d ing fallow land) 
Permanent pas ture and other 
grazing land 
Miscellaneous t r e e crops 
and groves 
Culturable wastelands 
Fallow land 
Fallow land other than 
cur ren t fallow 
Current Fallows 
Net sown area 
Gross cropped area 
Area sown more than once 
Net i r r i ga t ed area 
Gross i r r i ga t ed area 
Area 
'000 ha . ) 
328,048 
505,985 
65,928 
46,215 
16,049 
50,166 
32,500 
12,996 
4,359 
15,165 
20,181 
9,072 
11,109 
141,161 
167,412 
26,251 
51,292 
58,552 
Percentage 
of repor t ing 
area 
-
100.0 
21.6 
15.1 
5.2 
9.9 
10.6 
4.2 
1.4 
5.0 
6.6 
5.0 
5.6 
46.1 
-
-
-
-
Source: Indian Council for Agricultural Research, 
Hand-Book of Agriculture, New Delhi, 1980, 
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hectares, national Commission on Agriculture estimated 
different types of wastelands as follows: 
i) Waterlogged land 
ii) Saline-alkaline land 
iii) Ravine lands 
6.0 million hectare 
6-7 million hectare 
5.67 million hectare 
iv) Scrub lands (from 3 states) 1.04 million hectare 
v) Riverine (from 3 states) 2.4 million hectare 
vi) Lateritic soils 12.0 million hectare 
25-26 million hectare 
Society for Promotion of Wastelands estimated 
wastelands in India at about 145 million hectares out of 
which arable lands accounted for 80 million hectares and 
non-agricultural lands including forest lands accounted for 
65 million hectares. National Wastelands Development Board 
divided wastelands in following categories alongwith their 
estimation in the country. 
Water eroded 
Degraded forests 
Riverine 
Ravines and gullies 
Shifting cultivation 
Sand-dunes 
Waterlogged 
Saline-alkali 
Wind eroded 
Total 
73.6 million hectares 
40.0 million hectares 
2.73 million hectares 
3.97 million hectares 
4.36 million hectares 
7.00 million hectares 
6,00 million hectares 
7.60 million hectares 
12.9 million hectares 
158.06 million hectares 
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The National Remote Sensing Agency has recently 
carried out a mapping of wastelands in the coimtry iising 
landsat imagery with limited ground checks. Statewise 
maps have been made to show the distribution of these 
lands. In this survey the wastelands were divided into 
different categories and the area of each was calculated 
using millimetre, 'Dot Grid' and planimetre. Area of 
wastelands arrived at using this method is following. 
1 . Salt affected lands 
2. Gullied and ravine lands 
3. Waterlogged and marshy lands 
4. Undulating upland with or 
without scrub 
5. "Jhum" or forest blank 
6. Sandy area (coastal and desert) 10.5 
7. Barren hill rock outcrop 2.8 
8. Show covered glacial 17.7 
3.9 
4.3 
0.9 
10.8 
2.4 
million 
million 
million 
million 
million 
hectares 
hectares 
hectares 
hectares 
hectares 
million hectares 
million hectares 
million hectares 
53.3 million hectares 
Of t h i s t o t a l wastelands 32.85 mi l l ion hec ta res 
comprising show covered and g lac ia l areas as a lso bar ren , 
rocky areas as uncul turable . 
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The Directorate of Economics and Statistics has 
estimated wastelands in India as follows. 
(i) Culturable wastelands 17.0 million hectares 
(ii) Fallows other than current 
fallow 
(iii) Barren and unculturable 
land 
Total 
9.4 million hectares 
16.6 million hectares 
43.0 million hectares 
Thus the above estimations of wastelands from 
different organizations vary greatly because of the fact 
that the definitions of wastelands proposed by these 
organization do not have a common denomenator. 
CHAPTER I I 
PHYSICAL SETTING 
55 
INTRODUCTION 
Luni Basin, the study area, is a geographical 
unit of Western Rajasthan. It is a paleo-shelf bounded 
by the Arawalli ranges in the east and the Indus geocyncline 
and low Jaisalmer plateau of Vindhyan system in the west. 
Arawalli ranges are the major relief features of this 
plain which run across the state from north-east to 
south-west for nearly 692 km. This is one of the oldest 
mountain ranges, Luni basin is covered by vast stretches 
of sand interrupted by rock- outcrops and inliers. This 
plain is drained by small streams and their tributaries 
like the Luni, Sukri, Jawai, 5anas, mahi etc. 
Extremity of climate is characteristic feature 
of this region. It has long periods of severe drought 
accompanied by high wind velocity and low relative humidity. 
Heat is intense and scorching and winter is cold and 
sometimes temperature falls below freezing point and 
frost occur. 
The relief and climatic conditions have greatly 
influenced the natural vegetation. Soil and agricultural 
1 Lukose, N.G,, "Palynological Evidence on 
Climatic Changes in Jaisalmer Basin, 
Rajasthan", Desertification and its 
Control. ICAR Publication, August 1977, 
pp.51 and 57. 
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operations. In western arid region the vegetation is 
scanty. The vegetation is dominated by shrubs. 
Soils are one of the most important natural 
resources in this region. It is characterized by vast 
stretches of sand deposits. These soils are derived from 
the surface rocks and the large part of it is blown in 
from the coastal regions, containing high percentage of 
soluble salt and high pH value. Grey and brown soils are 
also found in this region. 
In spite of poor soils occuring in this region 
it is not completly infertile. Desert soils and grey and 
brown soils are good but lack of moisture, poor and 
insufficient facilities have resulted in low yield, Bajra, 
millet and pulses are the important crops. 
The relief and climatic conditions have greatly 
influenced the distribution of population. The higher 
concentration of population is in the eastern Luni basin 
and the sub-montane zone. 
It is an important area in livestock production. 
This industry provides subsidiary occupation to the desert 
inhabitants, particularly the nomadic tribes. 
57 
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Thus a l l the environmental condi t ions d i s t ingu i sh 
between d i f fe ren t areas and regions but the degree of 
t h e i r influence on soc i a l l i f e d i f fers from place to place? 
The l u n i , which i s 1iie major r i v e r of fiajasthan 
and or ig ina tes from the Arawalli mountain ranges receives 
a number of t r i b u t a r i e s during i t s Sojourn to the Ra7\Yl 
of Kutch, form together quite a s i zeab le basin in t he 
southern half of western Rajasthan and known as ' l u n i Basin' 
I t extends from 24°45'N to 26°50'N l a t i t u d e s and 71°50'E 
to 74°20'E longi tudes , comprising the d i s t r i c t s of P a l i , 
J a l o r e , S i roh i and southeastern border of Jodhpur, 
southernmost port ion of Nagaur and eastern por t ion of 
2. 
Barmer d i s t r i c t ( F i g . l ) , I t covers an area of 62456.52 km. 
The components of the na tu ra l environments of the Luni 
b a s i n , such as landforms, s o i l s , drainage, na tu ra l 
vegeta t ion and groundwater have been examined. 
LAND FORMS 
Geomorphological studies revealed that the land 
forms of the 'Luni Basin' were formed by both the aeolian 
Misra, Y.C., "Geography of Rajasthan", 
National Book Trust, India, 
New Delhi, I967, pp.1-8. 
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and fluvial geomorphic processes operating on various 
lithologioal formations, and at least under two major 
humid arid phases and two major arid phases during the 
late Quaternary period. As a result of those climatic 
changes and subsequent human activities, twelve major 
landform units were formed, in the basin which has also 
been termed as the ecosystem for the purpose of monitoring 
the recent environmental changes in them, leading to 
desertification. A comparative study of changes reveals 
that prior to 1958 the age old cultivation p^ ractices along 
the slopes of the stabilized dunes and in the light to 
the medium textured flat aggraded older alluvial plains 
around the dunes and drought conditions prevailing from 
time to time had favoured deflation and deposition of 
sediment to such an extent that new ecosystem, viz., sandy 
undulating aggraded alluvial plains comprising of an area 
of 52,430 hectares with longitudinal and traverse sand 
ridges of 3-6 m height, sandy hummocks of 90 cm to 1 m 
height and sand sheets of 20-200 cm thickness was formed. 
Accelerated fluvial erosion in the form of sheetwash, rills 
and gullies has affected the peidmont plains and gravely 
peidmonts. 
50 
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During the permo-carboniferous period the whole 
of the Luni basin was covered with marine sediments of the 
Jurrasic and later period. There was regression of sea 
in early cretaceous times followed by transgression during 
the middle cretaceous but ultimately there was resession 
during the miocene and pliocene periods. This sea would 
have extended through and to some distance north of Rann 
of Kutch into the Indus, the Luni valley and the Saraswaii 
as well as to some other parts of Rajasthan. 
Most of the areas of the Basin are covered with 
sand viiich Mas concealed the solid geology of this area. 
The aeolian deposits belong to Pleistocene and recent 
times. According to tfadia (I96O) the sand deposits of this 
region were originated from long continued aridity, with 
sand drifting caused by south-west monsoon which blow with 
considerable force. This material is derived from the 
atmospheric weathering of the rock outcrops. The sand 
deposits contain quartz with grains of felspar and 
hornblende which are uniformly rounded by attrition. 
Blanford, 1876, viewed that sand particles have 
been transported from the Rann of Kutch by south-west gales 
and deposited in the form of sand dunes across the present 
Singh, R.L., India a Regional Geography, 
"Rajasthan Plain", 1971, 
pp.49-82. 
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desertic tract. Further he stated that these particles 
were marine by origin and the present desert tract was 
the raised sea bottom. Oldham (1893), La Touche (1902) 
and Heron (1958) supported this point of view of Blanford. 
In his presidential address to the Indian Science Congress, 
while describing general physiography of Rajasthan, Heron 
described that the tract lying northwest of Arawalli ranges 
was sandy, poorly watered and sterile. This constitutes 
a portion of the Thar desert consisting of sand hills of 
Seif type of North AfricaT 
There are exposed deposits of Jurassic and Eocene 
periods which show an anomaly in nature of rock deposits 
in the region. There are small patches of Malani Yolcanics 
and Jalore-Siwana granite rocks. At places high hummocks 
and micro-dunes are covered by aggraded fluvial wash from 
5 
the hills as on the flanks of the Jalore hills. 
The present physiography of the Luni basin has 
been greatly influenced and determined by the geological 
formations and structures. The landforms are the product 
Rajkumar Gupta and Ishwar Prakash, Environmental 
Analysis of Thar Desert, "The Landscape 
and Landforms", English Book Depot, 
Dehradune 1975, pp.1-2. 
Singh, R.l,, India a Regional Geography 
" Ra jasthan Plain", 1971, pp.49-88. 
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of the past flunial cycle of erosion and the recent 
desert cycle of erosion. The region slopes generally 
from northeast to southwest (Fig.3). The erosional 
topography is evident in Jalore where rock outcrops are 
exposed at the surface. A characteristic erosional 
topography is seen here in the form of round bosses and 
tors with Wind polished surfaces. Potholes generally 
develop along the banks of mountain streams and after the 
disappearance of water may be left along the walls. 
Along the whole submontane zone has developed the gullying 
of alluvial screes, talus, fans and terraces. All these 
degradational features reveal that erosional process of 
submontane zone is still going on. 
The basin, also known as 'Godwar plain' is semi 
arid zone of western Rajasthan. The topographic features 
of this area suggest that the initial geomorphic processes 
were fluvial which dissected the sedimentary rock of this 
area. But in due course the area experienced arid 
conditions and land features at present are the product 
of water as well as arid cycle of erosion. At present the 
wind action is more predominant although occasional 
floods are also caused in these streams. 
B5 
Hills with steep slopes and extensive alluvial 
plains mark the topography of the basin. 0}he western 
alluvial plains and the southwestern portion of the foot-
hills are covered with aeolian sand deposits. The area 
is drained by eastwest flowing river Khari and Jawai, 
which follow the domal structural trend of sub-surface 
rocks which is formed by granite and rhyolite rocks. 
In Pali district alone a number of landform 
units have been recognized. Hills, intermentane rocky 
uplands, rocky gravelly piedmonts, flat buried pediments, 
saline buried pediment, sandy buried pediments, flat older 
alluvial plains, saline older alluvial plains, shallow 
saline depressions, sandy undulating older plains, sand 
dunes, graded river beds, younger alluvial plains and 
water bodies are the salient landform unit of Pali! 
These landforms in Pali district suggest that this area 
was a plateaux region in geological past which has been 
dissected by sluggishly meandering rivers which have almost 
reached their base level of erosion. This stage is 
testified by the presence of monadnocks landscape of peneplair 
6 Misra, V.C, "Geography of Rajasthan", 
National Book Trust, Few Delhi, India, 
1967, p.28. 
7 ?ats, P.O., "Geomorphological Factors 
Affecting Land Utilization in Pali Districts, 
Western Rajasthan" , The Geog. Obseorver, 
1985, Vol.21. 
8 Quraishi, S., "Regional Analysis of Dry Farming in 
Western Rajasthan" (Unpublished Ph.D. Thesis, 
A.M.U., Aligarh, 1986), pp.107-132. 
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The entire Luni basin is situated on hard rocks 
and massive rock formations composed of volcanics, 
crystalline and metamorphics, whereas the western part 
is covered with deep alluviums. All these formations 
occur at very shallow depths below alluvium and below 
Q 
sand cover varying from less than 1 metre or over 40 metres. 
Luni basin has been divided into three units. 
(i) The Jojri, Luni, Guhia and Bandi form together the 
upper Luni Basin comprising the districts of Pali and 
parts of Fagaur and Jodhpur. 
The upper Luni basin is characterised by steep 
hills and valleys in the eastern parts, gently undulating 
rock floored plains in the central parts and plains 
covered underneath with calcareous pans and parent rock 
replaced by the lime carbonate which extends downwards 
into the bed rock along joints and the fractures in 
western parts. Pre-Arawalli gneisses are the oldest rocks 
10 found in the area. 
9 Chaudhri, J.S., Sharma, K.D. and Vangani, N.S., 
"Suspended Material and Solute Concentration 
in Flash Flood Waters of Luni River and 
its Tributaries", Annals of Arid Zone. 
Vol.23, No.1, 1984. 
10 Chandrashekhran, H. and Ramaniyah, D.7., "(Jeo-electrical 
Investigations for Groundwater in a Catchment 
of Arid Western Rajasthan", Annals of Arid 
Zone. Vol.23, No.3, 1984, pp.275-283. 
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(ii) The area of Central Luni basin presents steppe 
desert conditions. Dunes are common towards west. In 
the west there are a series of depressions where 
internal streams or misfit rivers flow, and the plains 
11 
are almost completely devoid of surface drainage. 
Towards north the landscape gives evidence of an inter-
montane basin. Drainage lines are well developed 
towards south and there are monadnocks of a peneplain 
landscape. The thickness of alluvium deposits is more 
on vast extensive flat surfaces (Ghose I964). As far 
as grain size and shape of the sediment is concerned 
two types are recorded as the river sand and young 
alluvium, which are similar to each other and the old 
alluvium to weathered volcanics and granites. The clay 
mineral kaolinite is predominant in young alluvium while 
illite in old alluvium. The river sand and young 
alluvium are deposited by occasional flood while the old 
alluvium is derived from weathered volcanics and granite 
deposited by sheet wash. Pachpadra salt basin is one of 
1 2 
the main salt basins in the Central Luni Basin. 
11 Quraishi, S., "A Regional Analysis of Dry 
Farming in Western Hajasthan (Unpublished 
Ph.D. Thesis, A.M.U,, Aligarh, I986). 
12 Gupta, R. and Prakash, I. (editors), Environmental 
Analysis of Thar Desert", Londforms and 
Landscapes 1975. English Book Depot, 
Dehra Dun, pp.10-14. 
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( iii) The Luni-^ukar Doab where inland drainage 
occurs constitute the lower Luni "basin. The greater 
part of the region is covered with alluvium and wind 
blown sand. Alluviums are found in an area of about 
half a mile in the width confined in a long narrow strip 
parallel to the luni where it runs in an east-west 
direction. Actually this forms flood plain of the Luni. 
Other areas are covered by wind blown sand the thickness 
of which has been reported at many a places as more than 
200 feet. The alluvium deposits along the small streams 
are mostly covered by wind blown sand. 
Hilly and mountainous areas of Jasol, SamJ^ari, 
Siwana in the west and Rama Bhadrajan in the east mark 
the older geological formations. In Samdari, Siwana 
and Jasole areas iiie rhyolites crops out as isolated 
hillocks, the intervening flat regions being covered 
with sand and occasional kankar layers. The sudden 
plunge of the fold axis may have cause the sudden 
termination of the ridge in places. The hill to the east 
in Rama Bhadrajan area is a typical "boss" with a canoe 
like shape. Further north the same hill plunges deeply 
under alluvium near Bankli and terminates. 
0 
In the Siwana area the folds are of much larger 
dimensions. Here homociinal hogbacks ridges are common. 
The quick change from rhyolite to granite and back to 
rhyolite is expressed in sudden termination of the 
rhyolites strike ridges and resumption in the same trend 
after a gap. Some isolated hills in Siwana and Heli 
areas resemble inselburgs but origin of low relief cannot 
be attributed to wind only. As many hills and ridges of 
the area rise to heights varying between 2000 in the 
east and 3000 in the west, their tops may be thought 
to represent eroded remnants of an ancient peneplane. 
13 The surface seems to be well advance towards peneplanation. 
Thus throughout the luni basin examined, the 
accumulation of blown sand is universal and drainage 
lines are ill-defined away from the Luni. 
SOIL 
The soils west of Arawallis are generally 
characterized by sandy to loamy sand having clay 
percentage of 2.0 - 6.0, silt 1.4 - 4.0 per cent, coarse 
13 Ghose, B, and Sen, A.K., "Some Preliminary 
Observations on the Geomorphology of 
the lower Luni Basin", Geog. Rev, of 
India. Vol.XXIII, Io.4, December 1961. 
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sand 10.0 - 30,0 per cent and fine sand 65.0 - 80.5 
per cent. Structurally these soils are very weak having 
low organic matter. Most of these soils are of aeolian 
origin. The soils have wider pore space so the 
infilteration rate is very high. Humus percentage 
in these soils is very low, therefore, water holding 
capacity is very low, and loss of moisture through deep 
percolation is considerable. The soils are often 
calcareous in the lower land whose depth vary depending 
upon the degree of leaching of calcium and nature of soil 
itself. The soils of Luni hasin lacks clay content, 
which is due to tde severe wind erosion and occasional 
heavy showers which remove the top clay layer and the 
soil remains coarse and sandy. 
In Luni Basin, the soils are generally sandy 
but the aerial differentiation reveals considerable 
variation in their colour, texture, structiire, aeration, 
compaction, microbial environment, water holding capacity 
and fertility status. Therefore, on the basis of their 
14 Quraishi, 3., "A Regional Analysis of 
Dry Farming in Western Rajasthan", 
(Unpublished Ph.D. Thesis, A.M.U. 
Aligarh, 1986. 
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occurance, characteristics and suitability of cultivation 
the soils of Luni Basin have been divided into following 
groups. 
Red Desertic Soils 
The desert soils occupies largest area in 
Luni Basin. Almost all of the Luni Basin is covered by 
sand, hillocks and rock outcrops. These are yellow to 
yellowish brown, sandy to sandy loam. Most of the areas 
of Jalore, Pali, are covered by desert soils. 
The whole of the tract of desert soils is 
ill-watered and unproductive containing 90-95 per cent 
sand and 5-7 per cent clay. The soil materials are 
derived from the surface rock and largely the sand blown 
15 in from the coastal region. These soils are very deep 
extending to several metres, fine sandy with aeolian fine 
sand as dominant fraction. These are calcareous with 
small amount of finely dispersed calcium carbonate with 
high pH value ranging between 8 to 8.5. The soils have 
very high infilteration rate and moisture equivalent 
15 Sharma, V.G., "Geography of Rajasthan", 
National Book Trust, India, 
New Delhi, 1967. 
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values ranging between 5.5 to 5 per cent. The soils 
can retain only 45 to 70 mm of water per metre depth 
and therefore are prone to soil drought. These are 
structureless and immature soils and the3'- lack 
aggregation. They are highly erodible due to the lack 
of vegetation. 
Excessive and indiscriminate grazing, large 
zti'on 
scale deforest- and wasteful methods of cultivation 
have further helped in deterioration of these soils. 
Yery meagre bacterial activity render these soils 
highly unproductive. 
The most common feature of these soils are 
their poor fertility status with a zone of lime concretion 
in the sub-soil. Usually th^ are deficient in organic 
matter, nitrogen and phosphoric acid. 
G-rey-Brown Soils 
These soils are found in parts of Nagaur, Pali, 
Sirohi and Jalore, districts. They are comparatively 
heavier in texture, which varies from sandy loam to 
sandy clay loam, darkar in colour as pale-brown to reddish 
brown, and more fertile than the desert soils. The 
soil is saline and alkaline with high pH value, high 
1 •' 
I't 
phosphate content and at some places high percentage 
of alluvial soils are also found. The pH value of the 
soils and sand ranges "between 7.2 and 9.2 and they are 
calcareous in nature. The soil fertility is enhanced 
due to presence of nitrogen in the form of nitrates. 
There is much variation in the soils of Sumerpur area 
of Pali district. It is primarily alluvial and calcareous 
containing gravels. The texture is medium to heavy. 
The hilly areas in the south of basin have heterogenous 
16 distribution of soils. 
It has been generally observed that soils which 
are deep and mature enough with well-developed horizons, 
the kankar pans of calcium are usually at greater depth. 
Thus root growth is not inhibited in such soils. 
Sierozems 
These are arid soils found in Wagaur and Pali 
districts. These soils are yellowish brown to brown 
in colour, sandy loam to sandy clay loam in texture 
16 ibid. 
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and are deep often calcareous with a layer of lime 
concretion, at a depth of 100-150 cm. Large scale 
17 
cultivation is limited due to climatic factors. 
Red and yellow soils of foothills are found 
along the foot hills of the Aravallis in Pali and Sirohi 
districts. These are reddish to yellowish red in colour 
and sandy loam to sandy clay loam of varying depth. 
Sand dunes are found in Jalore district of 
the hasin. These are non-calcarious soils, sandy to 
loamy sand, loose and structureless. 
Yellowish brown soil is found in very small 
area of Pali district. This is foothill soil of 
Aravallis, vary from loam to medium in texture, moderate 
to good drainage,and yellowish brown in colour. 
Lithosales and B^igosoles soils are found along 
foothills of Aravallis and cover the Pali district. These 
soils are shallow with gravelly material very near the 
surface, li^t textured and reddish brown to greyish 
1 PI 
brown in colour. 
17 Quraishi, S., op. cit., 1986. 
18 I.C.A.E., New Delhi, Agricultural Atlas 
of Hajasthan, p.9. 
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19 
The Lxrni i s t he only organised d r a i n a g e system 
of the wes tern Ra j a s than . The Luni and i t s t r i b u t a r i e s 
form t o g e h t e r t h e Luni Bas in . The ' L u n i ' ( ' S a l t r i v e r ' , 
t h e 'Lonawat i ' or t h e 'Lavanava r i ' O^ S a n s k r i t w r i t e r s ) ] 
r i s e s i n the A r a v a l l i s , south-west of Ajmer c i t y a t 
Ana Sagar (26°25'N - 74°34'E) and i s f i r s t toown as 
S a g a r m a t i , At t h e s o u r c e , t h e r i v e r has a smal l catchment 
a r e a of 32 sq . km a t Talod Road formed of Murram and 
20 l a t e r i t e s . After pas s ing GoVindgarh i t i s jo ined by t h e 
S a r s u t i , which had i t s source in t h e Sacred l a k e of 
Pushka r , and from t h i s po in t t h e r i v e r i s c a l l e d "Luni 
21 
r i v e r " . The l o c a l meaning of t h e word ' L u n i ' i s s a l t y 
and i t has been r e p o r t e d t h a t t h e groundwater a t most 
p l a c e s i s s a l i n e or b rack i sh i n t h e Luni B a s i n . The 
22 ground water i s a l s o g e t t i n g more s a l i n e . 
19 Misra , S . D . , " I n d i a - The Land and P e o p l e " , 
R i v e r s of I n d i a . I969, 
20 Ahmad, A , , "Human Geography of Ind i an Dese r t " 
(Unpublished Ph.D, T h e s i s , A,M,,U., 
A l i g a r h , 1962), 
21 Misra , S . D . , " I n d i a t h e Land and P e o p l e , 
R i v e r s of I n d i a . I969. 
22 Ghose, B. and Sen, A.K. , "Some P r e l i m i n a r y 
Obse rva t ions on t h e Geomorphology of 
Lower L .B" , Geog. Review of I n d i a . 
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Luni i s the only s ign i f i can t water course in 
t h i s area vdiich flows towards southwest through the 
d i s t r i c t s of Jodhpur, Barmer, Jalore and P a l i in the 
semi-arid t r a c t west of Arawali and f i n a l l y los t in the 
Rann of Kutch, Near Ajmer the r i v e r flows down the 
Arava l l i slopes and a f t e r 10 km flows towards t h e 
southwest. The r i v e r dra ins the t o t a l catchment area of 
34,866,40 sq. km with i t s small h i l l y t r i b u t a r i e s l i k e 
L i l r i , Raipur, Mi t r i , Guhia, JBandi, Jawai, ,3ukri and 
Saoi on the l e f t bank and J o j r i from the r igh t bankf^ 
At Gol the r i v e r tu rns southward and flowing more or l e s s 
s t r a i g h t , enter sand-ridden and marshy a r ea s , before i t s 
embouchre at the head of the Rann of the Kutch, I t i s 
only in h i ^ floods that i t reaches t h e Rann of the 
Kutch, Throughout i t s source upto Balotra the Luni i s 
nearly everywhere confined between banks ranging from 
5-20 feet in height and covered with bushes of Jhao. The 
t o t a l length of the r i ve r from i t s source to mouth i s 
near ly 804.65 km and average slope i s 1:1500. The 
average depth i s estimated to be 8 feet the width t o be 
25 Sharma, •V,C,, 'Geography of Rajasthan, 
National Book Trus t , New Delhi , 
Ind ia , I967, p .40 . 
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3800 feet and approximate bas in area 56,976.62 km. 
The t o t a l water po ten t i a l of the Luni has been estimated 
as 0.85 m.a. feet and ava i l ab le surface water p o t e n t i a l 
as 0.42 m.a. feet and groundwater p o t e n t i a l 10.42 m.a. 
feet?4 
The Luni is however the most capricious and 
erratic. On one bank it may be a blessing and on the 
other a curse. The typical example is provided in two 
villages in Gurha. One is rich in crops and the other 
arid and bare. On one bank the stream flows over sand 
and its water is fresh and on the other over a hard 
bottom and is totally brine. This capriciousness is the 
common feature along its whole course through Mawar 
and Mallani. 
As far as Balotra, the water of the Luni is 
generally sweet but lower down it becomes more and more 
saline. Till on the edge of the Rann of the Kutch the 
three branches of the river are described as the reservoir 
of concentrated brine. The fall of the river, past 
24 Ghose, B. and Sen, A.E,, op. cit., I96I. 
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Balotra, also becomes small which is said to be an 
inlet of sea in geologically recent times. The increased 
salinity of water can be attributed to this event. 
The Luni is merely a rainy weather river and 
its bed is dry everywhere in all seasons except the 
rainy one. But even when the flow of water is not 
continuous, a gentle current is perceptible in detached 
portions and pools filtering under the porous sand. 
This is the typical case of underground drainage. Plenty 
of sweet water is procured by the excavating wells in the 
bed of the river, which owe their supply to the under-
25 
current. 
Generally the waters from all the streams are 
alkaline in nature and total dissolved solids increased 
down streams as the tributaries join the luni. Further 
river Guhia has contributed higher solutes than the other 
streams draining the various catchments, Bandi after 
Pali was perhaps due to affluent discharges from the 
dyeing industries and is recorded at Jaitpur, The 
25 Ahmad, A., op. cit. 
concentration of some selected cations revealed that 
by far all the waters are sodium dominated except the 
waters from Jojri, Sagi and upper Luni catchments, which 
have sodium as dominant cation. Under high flows 
conditions about 3/4 of the basin area drained water 
containing 25 ppm sodium whereas the waters from the same 
areas under 1000 flow conditions contain 100-300 ppm 
sodium. This variation is probably due to the lithology 
of the area. 
In the luni drainage system, the rivers are 
more or less in a meandering state. Curing torrential 
rains, enormous damage is caused at the point of meandering 
of these rivers. Since the course of riversf oscillates 
across the meander belt, these cause havoc on either 
banks endangering the settlements, The discharge of water 
and sediments in these meandering rivers vary greatly 
in space and time. The sand bar in the Luni river at 
Dudiya is 1.5 metres in height, 950 metres in length ani 
200 metres in width. The sand bars of 1,25 metres in 
height, 500 metres in length and 150 metres in width 
have developed in the beds of Mitri and G-otabar rivers. 
26 Chaudhry, J.S., Sharma, K.S. and Vangani, I.S,, 
"Suspended Materials and Solute 
Concentration in Plash Flood Water of 
Luni River and Its Tributaries", Annals 
of Arid Zone, Vol.XXIII, No.1„ 1984, 
pp.42-52. 
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at Birdawas and Belwa. In these sand bars top layers 
are of comparatively coarsei particles than the bottom 
layers. These successive deposits belong to different 
sedimentation rates with varying intensities of flows. 
The coarser sediments were transported and deposited by 
the torrential floods and the finer sediments by 
27 
comparatively sluggish run-off and by wind. The profile 
of the luni river is quite mature. The river bed is 
sufficiently wide due to lateral coirasion. The river 
meandering through a dissected plateau, gives the 
impression that it has attained more than one base level 
of erosion. But throughout the course no sign of 
stream rejuvenation has been marked. It is probably 
due to the fact that the original landscape has been 
hurried under thick wind blown deposits. The stream and 
gullies comii^ out of the hills have got lost in the 
wind blown sand that cover the landscape or in the 
28 detritus brought from the enclosing ridges, 
Luni is merely a rainy weather river and its 
bed is dry everywhere in all seasons, except the rainy one 
27 Ghose, B. and Sen, A.K,, op. c i t , , 
December, I96I. 
28 Singh, S , , "Dynamics and Morphology of 
Meandering Rivers in Western Rajasthan", 
Annals of Arid 2one, Yol,XZIII, No.3, 
S e p t . , 1984, pp.213-219. 
;^ 
MTURAL YSGETATIOU 
The location and distribution of natural 
vegetation have been greatly influenced by the physiographic 
features of the landform like drainage pattern, altitude 
and slope and also by the climatic evidences. The 
compactness, physical texture, depth and nature of the 
soil affect greatly the distribution and types of 
vegetation. The minor variation in landform also have 
significant bearing on the natural vegetation of the 
area. The steep slopes formed on barren and rhyolite 
hills give a completely different picture about the 
dominance of relief on vegetation. The rhyolite residual 
hills have somewhat subdued relief as compared to 
granite and the slopes are less steep on an average. 
Thus vegetation cover varies on these closely similar 
landforms. 
Along the foothills of Aravallis in the narrow 
semi-arid zones the vegetation resembles with the 
vegetation of the eastern Rajasthan, On the higher slopes 
of Aravallis in the southern parts of Pali the vegetation 
is subhumid in character under the influence of altitude. 
29 Quraishi, S,, op. cit. 
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Luni basin is characterised by almost sandy 
plains and exposed bare rocks. So vegetal cover is very 
thin and only few small trees can be observed. Large 
areas are covered with scrubs which are thorny and have 
a stunted growth. In this semi-arid region 'babul', 
'acacia Senegal', 'prosopis spicigera' and 'prosopis 
juliflora' thrives. 'Babul is one of the best fodder 
trees of this region and it grows even under arid 
climatic and sandy topographic conditions. Among the 
native species 'prosopis spicigera' grows right from the 
semi-arid region in the east to the driest part of the 
desert. It also grows on rocky and sandy surfaces. In 
this region 'prosopis julifora' grows very well and has 
a remarkable power of drought resistance, and grows 
easily on exposed rocks. In the few highly saline 
edaphic formations in depressions and ranns of the basin 
30 halophytic plants are common. 
In Pali and Sirohi areas upto Jodhpur vegetation 
of transition type occurs which is similar to the 
vegetation of the eastern Rajasthan. In this part the 
vegetation becomes thinner and more sparse. The main 
30 Singh, R.L., "India - A Regional Geography" 
Rajasthan Plain, pp.49-82. 
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trees in this part are 'Anogeisuss pendula', 'acacia 
Senegal*, 'Prosopis spicigera' and 'tecomella undulata'. 
The 'anogeissus pendula' grows on the rocks mainly 
composed of phylites with intercalated quartzite. The 
wood of this tree is hard and strong and has certain 
amount of elasticity. It provides good firewood and 
makes excellent charcoal. The wood is also used for 
making agricultural implements and big trees produce 
good rafters. 
The occurance of deciduous trees are most 
common in district of Sirohi, where the annual rainfall 
is 75 cm. These forests mostly occupy the plateau 
section and gentle slopes where the soil is poor. The 
wood from these forests is used for small timber, fuel 
and charcoal. In some parts of Sirohi and Jodhpur 
•boswellia serrata' forests occurs. These trees most 
commonly grow in the upper slopes of Aravallis ridges 
in pure form on shallow bouldery strata. These straight 
grained trees provide suitable timber for packing 
material. In areas of deep soils grasses are fairly 
dense while in rocky soils practically no grass grows. 
31 Sharma, V.C., op, cit,, pp.54-57. 
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In most part of the region the consequient 
run-off potential is less due to the scarcity of rainfall 
and low absorption rate of soils. Because for good 
potential of groundwater the percolation rate should be 
high. There are extensive sub-soil moisture barriers 
of lime, kankar and salt, which are commonlj'- known as 
kankar pans at varying depths. This generally inhibits 
the gravity induced downward movement of soil water 
through them. In the zone of aeration the soil water 
is lost into the atmosphere due to evaporation. 
Nevertheless groundwater is not merely an attribute of 
climatic and physiographic features but to a great extent 
it confirms to the underlying geological formations 
and bedding planes. 
It is reported that most of the parts of the 
basin is occupied by semi-consolidated aid consolidated 
bedrock formations of eocene and older geological ages 
and this formations have poor capacity to hold and 
transmit water. 
In the Pali region the water occurs along the 
bedding planes and through fracture and cleavage planes 
88 
and is confined to an average depth of 45 metres. In 
this region the watertable is about 90 per cent in form 
of wells lies of the depth of about 20 metres. In the 
vicinity of Luni river system the watertable lies 
32 
within 100 feet of the land surface. 
According to the Survey of India Geodetic 
Report, 1936 there are no groundwater bases in this zone. 
In 1968, Jain had drawn his conclusion from this survey 
that this could be due to the scarcity of rainfall which 
reaches the zone of saturation collects in small isolated 
reservoirs with no continuous groundwater lake. 
According to the report of the Geological 
Survey of India regarding the systematic Groundwater 
Resource Studies in Rajasthan, 1970, the water bearing 
rocks of Jalore district is granite and intervening 
valleys occupied by alluvium. The quality of groundwater 
deteriorates with depth. The groundwater of this region 
is saline so the prospects are limited. Most of the 
groundwater in this region occurs in the river beds. 
52 Quraishi, S., op, cit. 
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In the part of Jodhpur drained by Luni river the 
groundwater is characterized hy salinity where chloride 
content is above 1500 ppm. Here irrigation potential 
through tubewells is restricted to 1500 to 2000 sq. km. 
The majority of groundwater in the region are 
highly saline with preponderance of sodium sind magnesium 
among cations and either bicarbonates of chloride 
among avions;'^ 
33 Gupta, R, and Ishwar, P., (editors), 
"Environmental Analysis of Thar Desert" 
1975, Engg. Book Depot, Dehradun, 
pp.159-199. 
CHAPTER III 
NATURE, EXTENT AND TYPES OF WASTELANDS IN 
lUNI BASIN 
90 
Water in ar id and semi-arid areas i s a l imi t ing 
f a c t o r and ecological balance i s dis turbed due to over-
exp lo i t a t ion and non-judicious use of land, vegeta t ion 
and water resources . This ecological degradation leads 
t o an increasing economic dependence and soc ia l 
depr iva t ion , A r i s i n g population and the consequent 
land-man r a t i o make i t d i f f i c u l t to evolve and pursue 
a v i ab le and economic landuse pol icy . In the process 
not so well endowed land were neglected, t h e i r product iv i ty 
remained low and due to i ne f f i c i en t landuse, the qual i ty 
and f e r t i l i t y of land continued to d e t e r i o r a t e , with 
every passing year these lands are gradually moving 
out of a g r i c u l t u r a l use losing valuable top s o i l due 
to wind and water erosion and bad c u l t i v a t i o n p r a c t i c e s , 
6ont inuat ion of these prac t ices leads to complete 
d e t e r i o r a t i o n of land to support human and animal 
2 populat ion. 
The lack of t a n g i b i l i t y i s one of the most 
important and s t r i l i n g features of the Luni Basin. 
Bharara, L .P . , Khan, W. et a l , , "Socio-
Economic Charac t e r i s t i c s of the Upper 
Luni Basin in Rajasthan Deser t" , Annals 
of Arid Zone. Vol.XXIII, No.4, 
December 1984, p .313. 
Planning Commission, Government of India -
Report on Development of Drought Prone 
Areas , New Delhi , September 1981, p , 1 . 
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Both endogenous and exogenous constraints restrict 
their use capability. These constraints could be classed 
under three main categories as climatic, soil and 
utilization constraints. The climatic factor broadly 
includes sparse, low, erratic rainfall resulting into 
imbalance in potential evapo-transpiration ratio. The 
other salient climatic elements such as high solar 
incidence, greater wind velocity and general aridity 
act upon the evapotranspiration rate unfavourably to 
further augment the aridity. Due to unavailability of 
water the salt accumulate on the top soil generating 
extremely fragile ecobalance. The wrong method of 
utilization of land and overexploitation of land resources 
also accentuate the condition of degradation. Increase 
in the pressure of human population and domestication 
of animals jointly add to the pressure on lands. The 
biotic interference combined with climatic factors thus 
reduce the productivity of land and accentuate the 
depletion of their tangibility; One more general problem 
of the region is the human ecology because these arid 
Kal-^ ai, J.C,, "Dynamics of Wastelands in 
Western Rajasthan", Paper Presented 
at Summer Institute on "Wastelands 
in Arid and Semi-arid Regions and 
Technologies for their Improved 
Uti'lhS^UffTL " at CAZRI, Jodhpur, 
June^10-30, 1986. 
91 
and semi-arid lands as well as Luni basin have fairly-
high density of population. 
Various permanent characteristics and limitations 
of soils that affect the use capability of land coupled 
with high aridity, characterised by low and erratic 
rainfall limiting the regeneration of natural vegetation, 
the overexploitation of land for agricultural, grazing 
and firewood purposes has resulted in the large array 
of apparently wastelands in luni basin. Such a neglect 
and overexploitation of these lands has set the vegetation 
and soil degradation which push them to near barrenness. 
Variability in physiography and relief, drainage 
pattern, geology, climate, the types and extent of 
vegetation, types of soils and their parent material and 
to 
types and intensity of landuse affect and help^delineate 
the different wastelands in Luni basin. The climate of 
the semi-arid parts of basin favours moisture regime in 
the soil more than in the arid parts. Therefore, the 
agricultural activities are in larger areas and at some 
Kolarkar, i.S., "Soil and Land Use Capability 
of Arid Zone Wastelands", paper presented 
at Summer Institute on "Wastelands in 
Arid and Semi-Arid Regions and Technologies 
for their Improved Utilization", at CAZRI, 
Jodhpur, June 10-30, 1986. 
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p l a c e s f o r e s t cover a r e a l s o ma in t a ined . In comparison 
t o t h e a r i d p a r t s of t h e b a s i n the type and i n t e n s i t y 
5 
of was te lands d i f f e r i n s emi -a r id a r e a s . 
IDEUTIFICATIOIT OF WASTELAM)S IN 
LUITI BASIN 
According t o t h e committee on N a t u r a l Resources , 
P l a n n i n g Commission, fo l lowing t h r e e t ypes of l and in 
t h e l u n i b a s i n come under was te land c a t e g o r y . 
i ) The ba r ren and u n c u l t u r a b l e was te lands which 
a r e not a v a i l a b l e fo r c u l t i v a t i o n . 
i i ) Fallow lands - old or c u r r e n t f a l l o w . 
i i i ) Other types of u n c u l t i v a b l e l ands (exc lud ing t h e 
fa l low) - c u l t u r a b l e w a s t e l a n d s , permanent p a s t u r e s 
and land under f o r e s t s and mi sce l l aneous u s e of 
t r e e s . 
I d e n t i f i c a t i o n of was te l ands has been done on 
t h e b a s i s of Panchayat r e c o r d s by t h e government of 
i b i d . 
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Rajasthan. All these wastelands have heen classified 
under four categories. 
i) Land not sui table for cultivation such as 
pastureland and fallow land. 
i i ) Non-agricultural land available with various 
government departments and ins t i tu t ions of 
public sector. 
i i i ) Land not suitable for agriculture which has been 
alloted for afforestation to various individuals 
and ins t i tu t ions . 
iv) Land whicjh is not suitable or less sui table for 
agriculture and upon which more benefits can 
be derived by afforestation. 
Above categorization reveals that wastelands 
are those lands vfaich are not suitable for agriculture 
and if these lands are put to agricul tural practices 
they cannot possibly give any benefit. The lands, unfit 
for agricultural point of view but alloted for afforestation 
and pastureland to various individuals or ins t i tu t ions 
Mathur, H.S., "Wastelands in Rajasthan -
Spatial Perspectives, Reclamatdiin^-and 
Development"^G^«^ h-rcu^e.-vJ^oDi cd: NcdUfvJ 
9a 
have been termed as wastelands. Therefore, i t c l e a r l y 
points out tha t most of the land in Luni Basin are 
wastelands due to i t s non-ava i l ab i l i t y of cu l t i va t i on 
and they have been a l lo ted for a f fo res t a t ion and pas tu re -
land as they are not s u i t a b l e for c u l t i v a t i o n . 
In the Luni basin the s t a t e of p lan t heal th i s 
very poor. The vas t s t r e tches of barren and uncul t ivated 
lands dr ive to think that they are l e f t to the mercy 
of nature for degradation, though some of them provide 
some forage and feed to the l i ves tock , especia l ly during 
monsoon period! Therefore, they are termed as wastelands 
as they do not f u l f i l l the needs of people d i r e c t l y or 
i n d i r e c t l y and l i e uneconomical, uncul t ivated and 
abandoned. These wastelands are over used in normal 
r a i n f a l l or drought period and keep on d e t e r i o r a t i n g 
b io log ica l ly and physical ly through wind and water erosion 
hazards . In t h i s region many of the afforested a r e a s , 
po t en t i a l g ras s l ands , common v i l l a g e grazing lands 
have come down in the category of degraded wastelands. 
Saxena, S.K., "Vegetation Cover of Arid Zone 
Wastelands and Extent of Degradation", 
Paper presented at Summer I n s t i t u t e on 
"Wastelands in Arid and Semi-Arid Region 
and Technologies for the i r Improved 
U t i l i z a t i o n " a t CAZRI, Jodhpur, June 10-30, 
1986. 
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The phenomenal increase in both animal and human population 
in the region lead the destruction and deterioration of 
these lands. 
Despite the extravagant use, very few attempts 
have been made to crystal ize the very notion of the 
wastelands. From the avai labi l i ty of the work done in 
th i s direction several aspects seem to combine to cast 
available arid and semi-arid lands in the mould of 
wastelands. Essentially the notion of wasteland has to 
a r i s e out of i t s use capacity. Various studies reveal the 
wastelands in Rajasthan as almost unproductive land. 
Social sc ient i s t s have associated wastelands in the 
framework of social dis t r ibut ion. I t i s contended specially 
for arid and semi-arid areas in western Rajasthan that 
with the passage of time lands are primarily in the 
hands of erstwhile rulers who le f t wastelands for low-caste 
and down-trodden people in this region. One of the most 
important efforts to identify the wastelands can be 
a t t r ibuted to the soi l sc ien t i s t s . Identification of 
presence or absence of essential elements in the lands has 
lead to their f a i r c lass i f icat ion. Recent basic resource 
8 ib id . , p .2 . 
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surveys at Central 4rid Zone, Research Institute has 
evolved integrated resource estimations on the basis 
of soil types, productivity, geomorphic considerations 
and ecological and hydrological capacities. 
It is much possible to delineate a sizeable 
wasteland from the above efforts. However, results in 
using these criteria fruitfully have not been commensurate 
with the quantum of the problems. The reason is that 
most of these concepts are evolved around survey 
methodology which fail to take dynamic elements of land 
use capabilities. In the absence of any time series 
data, the shifts in the criteria of delineation of 
wastelands cannot be meaningfully generallized and 
interpreted. Land Revenue authorities have foccussed on 
the land classification based on its inherent productive 
capacity. The magnitude and classification of wastelands 
in this region can be employed by the districtwise data 
q 
on land utilization. The Directorate of Economics and 
Statistics of the Government of Rajasthan has made an 
effort to delineate the extent and classification of 
wastelands by the land utilization survey. Through this 
Kalla, J.C., Dynamics of Wastelands in 
Western Rajasthany paper presented at 
Summer Institute on "Wasteland in 
Arid and Semi-Arid Region and Technologies 
for their Improved Utll/3St/0Pi , at CAZRI, 
Jodhpur, June 10-30, 1986, p.2. 
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this land utilization survey the wastelands of Western 
Rajasthan, as well as Luni basin have been classified 
10 
and their extent have been made on different scales. 
Here an attempt has been made to classify and 
delineate wastelands in Luni basin through land utilization 
data published by Directorate of Statistics and Economics 
of Rajasthan and Wasteland maps published by National 
Remote Sensing Agency, Department of Space, 1985. 
TYPES OF WASTELANDS IN LUNI BASH 
11 According to land utilization data survey, 
done in Luni Basin, the total barren and usar land 
accounts for 1,00,964 hectares. The total land which is 
not available for agricultural purposes accounts for 
almost 81,547 hectare, cultivable fallow land, which 
were once taken up for cultivation but now abandoned since 
last 5 or more years, covers an area of 6,48,495 hectares, 
while banjar land accounts for almost 1,03,654 hectares. 
10 Sen, A.E., "Typology of Wastelands and 
Mapping Procedures in Western Rajasthan", 
paper presented at Summer Institute on 
"Wastelands in Arid and Semi-Arid Regions 
and Technologies for their Improved 
Utilization" at CAZRI, Jodhpur, June 10-30, 
1986, p.3. 
11 Malhotra, S.P. et al., "Comparatively Socio-
Economic Factors of Inhabitants of 
Anupgarh Pugai Region and in Luni Basin of 
Western Rajasthan", Annals of Arid Zone, 
Vol.VI, No.2, September 1967, p.118. 
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The land use survey conducted by the Directorate of 
Statistics and Economics portrays the extent of barren 
and uncultivated land, culturable waste and fallow lands 
in Luni Basin. In this data barren and unculturable land 
includes all those lands where cultivation is not possible 
as sand-dunes, rocky, stoney, gravelly and undulating 
uplands. Culturable waste excluding fallow land denotes 
those wastelands which have once been under cultivation 
but now lie abandoned and iincultivated due to some 
constraints. Such lands are either fallow or covered 
with sbrubs or jungles. Fallow land other than current 
fallow refer those lands which have once been cultivated 
but now are temporarily out of cultivation for a period 
of hot less than one year and not more than five years. 
Thus the area of these three types of lands, considered 
as wastelands are shown in Table 1. 
According to the data based in Table 1 on 
land utilization suivey the total wasteland in Luni 
basin accounts 8,70,630 hectares. Which is 24.05 per cent 
of the total reporting area of the basin. Barren and 
uncultivated land occupy 3,61,787 hectares which is 
9,99 per cent of the total reporting area and 41.55 per cent 
of the total wasteland in the basin, Culturable waste 
l O D 
Table 1 
Wastelands in Lioni Basin 
D i s t r i c t s 
P a l i 
J a l o r e 
S i r o h i 
Barmer 
Fagaur 
Jodhpur 
Liini Basin 
Repor t ing 
Area 
12,29,972 
10,56,444 
2 ,07 ,048 
6,61,460 
68,918 
5,95,389 
36,19,231 
( 
Barren and 
u n c u l t i v a -
t e d land 
1,51,238 
85,083 
42,272 
52,165 
3,128 
27,901 
3,61,787 
in h e c t a r e s ) 
C u l t u r a b l e 
w a s t e e x c l -
u d i n g fa l low 
54,817 
21,582 
13,048 
32,810 
1,494 
2,136 
1,25,887 
Fal low 
o t h e r than 
c u r r e n t 
f a l l o w 
1,16,164 
1,23,765 
8,720 
88,032 
3,705 
42,570 
3,82,956 
Percentage to the t o t a l 
a reas of basin 9.99f» -5 Alio 10.58fo 
Percentage to t o t a l 
X'f as t eland 41.55^ 14.45fo 43.98?^ 
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accounts 1,25,887 hec tares of the t o t a l wastelands 
which i s 3.47 per cent to the t o t a l repor t ing area and 
14.45 per cent to the t o t a l wasteland in the bas in . 
Fallow land comprise 3,82,956 hectares area in the basin. 
Such lands account 10.58 v^^ cent to t h e t o t a l re-portlng 
area and 43.98 per cent to the t o t a l wastelands in the 
Luni bas in . Fallow land occupies the l a r g e s t area in 
bas in fallowed by barren and uncul t ivated land. Culturable 
waste excluding fallow land comprise the lowest area , 
Kfational Remote Sensing Agency, Department of Space 1985, 
has also published wasteland maps of each s t a t e , sepera te ly . 
The exis t ing land use in the region and the map 
published by Department of Space por t ray four types of 
wastelands in Luni Basin. They are as fol lows: 
1. Sandy wastelands 
2. Barren h i l l - r i d g e s and rock outcrops 
3 . Undulating upland with or without shrub 
4. Sa l ine wastelands 
Sandy Wastelands 
This is the most widely expanded wasteland in 
Luni basin. Barren sand dunes both stabilized and shifting 
and barren sandy and hummocky plains characterize such 
102 
wasteland. These are depleted and degraded lands with 
1 2 high biotic interferences. They form an important 
habitat of Luni basin. They are the true sandy wastelands 
13 
which support l i t t l e vegetation.-^ Total sandy wasteland in 
Luni basin i s 3,88,105 h e c t a r e s , which i s 44.57 per cent 
to the t o t a l wastelands in the region. The sandy wastelani 
occupy 10.72 per cent area of the t o t a l repor t ing area of 
the Luni basin . Such wastelands i s mostly centred in 
south-western par t of the region occupying 10,957 hectares 
area in Ja lore and Ahore t e h s i l s of Ja lore which i s 
1.03 per cent of the t o t a l d i s t r i c t area and 1,70,419 
hec tares of Barmer, 1,55,621 hectares of Pachpadra and 
51,128 hectares of Siwana t e h s i l s of Barmer d i s t r i c t . 
The s o i l s of these wastelands are very deep extending 
to several metres comprising f ine sandy with eolian f ine 
sand as dominant. Clay content ranges from 1,8 to 4.5 
per cent , s i l t content from 1.2 to 5.6 per cent and 
calcium carbonate with pH ranges from 8 - 8.5 per cen t . 
The s o i l s are very droughty because i t can r e t a i n only 
45 - 70 mm of water per metre depth. The i n f i l t e r a t i o n 
12 Sen, A»K:. , op» c i t . , I986. 
13 Saxena, S.K., op. c i t . , I986. 
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rate of soil is very high. These are structureless 
soils with loose single grained sand lacking aggradation. 
14 Therefore, they are highly erodible. The vegetation 
cover of these wastelands are very poor and scarce. 
Barren Hill Ridges and Rock Outcrops 
These are unculturable wastelands and owing 
to their uneconomical form return/have not been taken 
up for cultivation. Such wastelands occur in scattered 
small patches in Luni basin. They are predominent in 
Pali district, and seen mostly in Sumerpur, Pali, Jaitaran 
and Sojat tehsils of the district. Some area under such 
wastelands also lie in Ahore, and Raniwara tehsil of 
Jalore district. The total area under this wasteland 
is 86,831 hectares, which is 9.97 per cent of the total 
wasteland of the basin and 2.39 per cent of the total 
reporting area of the basin. 
In the hilly areas of the basin, particularly 
in Aravalli mountain ranges, there are areas having steep 
to moderate slopes. These are highly eroded, stoney and 
14 Kolarkar, A.S,, op. cit., 1986, pp.3-4. 
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rocky surfaces which give t o t a l l y barren look to the 
areal^ Due to the prolonged mul t i -cycle erosion and 
weathering rocks are exposed to the h i l l s i d e s . These 
rocks mainly consis t of g r a n i t e , r h y o l i t e , sandstone, 
l imestone and sch i s t e t c . They a re general ly devoid of 
s o i l s except very th in layer of some gravel ly s o i l s 
along the j o i n t s , c rev ices , f i s su res e t c . Rhyolite 
rocks are extremely r e s i s t a n t to weathering and hence 
stand as rugged compact s t r uc tu r e having no s o i l cover. 
Overgrazing lopping and cut t ing keep these wastelands 
in highly degraded condi t ion. Development of vegeta t ion 
i s very scarce but a t some s i t e s one can come across 
some sca t te red cushioned shaped s t ruc tu re of t r ee s and 
shrubs. Bushy s t ruc tu re i s a lso seen in some a r e a s . 
Grasses and pa la tab le weeds whose r e l i c t s can be 
recognized among the bushes may be encountered. Almost 
a l l these wastelands are highly to moderately eroded 
according to the extent of the removal. Exploi ta t ion 
passes through a s e r i e s of ant i -c l imax stages and f i n a l l y 
17 
culminate in to highly degraded condi t ion. 
15 Kolarkar, i . S . , "The Wasteland So i l s and t h e i r 
Associated Characters in Semi-Arid Regions", 
paper presented at Summer I n s t i t u t e on 
"Wastelands in Arid and Semi-Arid Regions 
and Technologies for t h e i r Improved Vtit/Z^tion ", 
a t CAZRI, Jodhpur, June 10-50, 1986, p .10 . 
16 Sen, A.K., op. c i t . , p .15 , 
17 Saxena, 3.K, , op. c i t . , p . 4 . 
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Undulating Upland with or without Shrub 
These wastelands cover considerable parts of 
the Limi basin. They are scattered in form of irregular 
patches. Most areas of such wastelands occur in Pali 
district. Jalore and parts of Sirohi district are also 
suffered with these wastelands. Total area occupied 
by these wastelands is 1,39,319 hectares which is 
16 per cent of the total wasteland in the basin, and 
3,84 per cent of total reporting area of the basin. The 
topography of such wastelands is rolling and the rocks 
varying from granite, gneises, basalt and rhyolite. They 
have very thin soil cover because of water erosion on the 
convex sloping uplands. They often represent the residual 
hummocks and ridges of headward retreats of moderately 
to gently sloping residual hills and ridges of severly 
eroded basement, complexes. Soils under such terrains 
are highly variable with respect to depth, colour, texture, 
gravelly and stoney material and also in degree of land 
slopes. They also contain some fine earth fraction of 
loamy sand to sandy loam underlain by thick detritus. 
They also contain 20 - 40 per cent gravell on top layer 
and stoney material below having poor moisture storage 
and usually mild to moderate alkaline reaction. 
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Such wastelands are sparshy vegetated by 
xerophytic scrubs or coarse grasses. The vegetation 
cover is depleted by over exploitation, excessive grazing 
and cutting of wood for fire purposes. Accelerated 
erosion resulted the destabilization of soil cover. At 
1P, 
some places rocky strata is exposed. 
Saline Wastelands 
Saline wastes are scattered in very few irregular 
patches in Luni basin. It occupied the northen parts of 
Sheoganj tehsil of Sirohi district, along the Jawai river, 
scattered in form of small patches in Desuri (between two 
streams of Bandi river) Kharchi, Raipur, Sojat, tehsils 
of Pali district, northern part of Ahore tehsil of Jalore 
district, north of Siwana and Pachpadra tehsil along 
west bank of Luni river, of Barmer district. Saline waste 
covers 7,546 hectares of land in Pali district which is 
0.86 per cent of the total wastelands in the region. 
These isolated saline depressions or palayas are locally 
called as 'Rann'. 
18 Kolarkar, A.S., "The Wasteland Soils sind 
their Associated Characters in Semi-
Arid Regions", paper presented at 
Summer Institute on "Wasteland in 
Arid and Semi Arid Regions and Technologies 
for their Improved Utilization" at CAZRI, 
Jodhpur, June 10-30, 1986, p.12. 
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In Luni basin most contributing factor for the 
development of such wastelands are redistribution of salts 
in the profile due to fluctuating groundwater table, 
prolonged use of poor quality groundwater for irrigation, 
improper soil and water management practices without 
the provision of drainage. These wastelands are not 
suitable for cultivation but often used as grazing grounds 
or extraction of salts. 
General stratigraphy of these wastelands is 
characterized by a layer of silt and clay with sand 
admixture, overlain by thin layer of blown sand. The 
run-off water from surro\mding uplands stagnates for 
certain period leaving behind deposition of salt, silt 
20 
and clay. They are either calcareous or non-calcareous 
but associated with seasonal high watertable. 
19 Sen, A.K., "Typology of Wastelands and 
Mapping Procedures in Western Rajasthan", 
paper presented at Summer Institute on 
"V/astelands in Arid and Semi-Arid Areas 
Technologies for their Improved 
Utilization", at CAZRI, Jodhpur, June 10-30, 
1986, p.11. 
20 Saxena, S.K., op. cit., p.14. 
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CHAPTER IV 
DEVELOPMENT STRATEGIES FOR 
WASTELANDS 
The deteriorated unutilized land which lie 
barren and too uneconomical to put into use or which 
have been abandoned since last four or five years due 
to some constraints are termed as wastelands. There are 
many causes for the land deterioration but most 
important among them are misuse and the interference 
by men and animals beyond their existing sustaining 
capacity. Nature's capacity to maintain ecological 
balance and conserve her resources against deterioration 
is considerable but there is a critical limit, beyond 
which the rate of deterioration is too great to be 
checked by nature's own recuperative process. If the 
intervening influence of men and animals is counteracted 
in time and nature's process is helped by scientific 
methods of conservation, the ecological balance may 
be partially regained. 
The demand for land is increasing at such a 
fast rate that attempts should be made in the direction 
of reclaiming unused, denuned and less productive areas 
110 
for the benefit of the people. They have to be 
essentially utilized either for cultivation to increase 
the food production or for pastures and forests to 
1 
restore and harmonize the degraded ecology. 
The categories of wastelands differ from place 
to place in this region. Their extent and nature also 
differ. There are also different factors and constraint 
which lead a land to become waste. So the methods of 
treatment adopted also vary according to the category 
and nature of the wasteland and depend upon major factors 
leading to the wastelands. 
All the wastelands cannot be developed into 
crop lands. Some of them may be attributed to the 
subsistence requirements of fuel and fodder. Some may 
cater for agro-forestry, social forestry and farm 
forestry. Some plants for industrial purposes can also 
be harvested on wastelands according to their nature. 
Some wastelands may be utilized for the purpose of 
afforestation to restore the ruined ecological equilibrium. 
Mathur, H.3./'Wastelands in Rajasthan -
Spatial Perspectives, Reclamation 
and Development", P^ ijer bresen'tkd. Sit 
Alationa^ Cc)7L-f€ven!c^ o h . wasteta-yiC 
I l l 
The process of r ec l ama t ion of was te lands poses 
a v a r i e t y of p roblems. In Luni Basin four t ypes of 
was t e l ands have been c l a s s i f i e d . The n a t u r e of each 
c a t e g o r y d i f f e r s from each o t h e r , t h e r e f o r e , i t needs 
d i f f e r e n t measures for each c a t e g o r y . 
1. AFFORESTATIOI AM) PLANTS OF EGOFOMIC 
IMPORTAUOE ON THE WASTELANDS OF 
LUNI BASIN 
( a ) A f f o r e s t a t i o n on S a l i n e Wastelands 
S a l i n e was te lands occur i n Luni Basin as 
i r r e g u l a r smal l p a t c h e s . They occupy t h e Kha rch i , S o j a t , 
fiaipur and Desur i t e h s i l s of P a l i d i s t r i c t , Sheoganj 
t e h s i l of S i r o h i d i s t r i c t , Ahore t e h s i l of J a l o r e d i s t r i c t 
and Siwana and Pachpadra t e h s i l s of Barmer d i s t r i c t . 
C o n c e n t r a t i o n of s a l t s i s a s e r i o u s l i m i t a t i o n i n use of 
t h e s e l a n d s . Groundwater i s c l o s e to s u r f a c e of t h e s e 
s a l t a f f ec t ed land so t h a t t h e danger of r e s a l i n i z a t i o n 
2 
always p r e v a i l s . 
J a i n , B .L . , " A f f o r e s t a t i o n and P a s t u r e 
Development i n S a l t Affec ted Land", p . 2 , 
p a p e r d e l i v e r e d at Summer I n s t i t u t e 
on "Wasteland in Ar id and Semi-Arid 
Zones and t h e i r Improved U t i l i z a t i o n " , 
a t OAZRI, Jodhpur , June 10-30, 1986. 
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Owing to the unfavourable physical and chemical 
properties, the salt affected lands are not ahle to sustain 
satisfactory growth of agricultural crops unless suitable 
reclamation and management practices are adopted. Certain 
tree species are known to thrive well naturally under the 
adverse conditions of salt affected lands and, therefore, 
at least some areas of salt affected lands can be put 
under tree growth. For achieving successful tree growth 
on these problematic soils it is of prime importance to 
grow salt-tolerant species by using suitable techniques. 
The selected species for afforestation should inherently 
be capable of producing the prolific root system and should 
thrive well under conditions of drier climate with low 
moisture supply. The presence of an indurated thick 
kankar pan in the sub-soil at a shallow depth presents 
a serious physical hinderance to the root development of 
the trees, and they dye out when the roots struck the 
kankar pan. 
To revegetate saline wastelands following 
techniques can be put under practice. 
(a) Amelioration of soil conditions by use of gypsum, 
addition of farm yard manure or crop straw. 
Yadav, J.-3.P., "Tree Grovrth on Salt 
Affected Lands", Indian Farming. 
Vol.XXVI, IT0.II, February 1977, 
p.43. 
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((b) Planting of trees on the bunds, 
(c) Planting of salt tolerant tree species and grasses. 
Some suitable trees species for the afforestation 
of these lands are Tamarix articulata, Prosopis Juliflora, 
Salvadora olicoides, Salvadora persica, Prosopis tawarago, 
P.Chilensis, Acacia albida, Artiplex nummularia, Artiplex 
humilis and Artiplex caxemensis. Some grasses for 
plantation on these wastelands are Sporobolus halvalus, 
Deplechnica fusca (Karnal grass), Bracharia mutica 
(Para grass). 
Artiplex is a member of family 'chenopodiaceae. 
It is a salt tolerant and drought resistant plant. It 
can tolerate salinity both in soil and water. Commonly 
known as "salt bushes" they are perennial evergreen 
shrubs which have ability to remove high concentration of 
salt from soil and thus can well survive on the wastelands 
in the process of reclamation. The excess of salts in 
the plant cell sap are excreted through leaf and stem 
surfaces. Therefore salt deposition on leaves and stem 
Harsh, L.N., "Afforestation Techniques for 
Different Wastelands in Arid and Semi-
Arid Region", p.7, paper presented in 
Summer Institute on "Wastelands in 
Arid and Semi-Arid Regions and their 
Improved Utilization at GAZRI, Jodhpur 
June 10-50, 1986. 
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give saltish taste to browsing cattle and livestock. 
Three species of Artiplex are'Acacia nummularia', 
Acacia halimus', and Acacia canescens'. These species 
have been found to have high nutritive value. 
Acacia albida is a leguminous tree with a 
peculiar habit of bearing green leaves throughout the 
dry season and shedding them on the onset of the wet 
season. Acacia albida has the potential as fodder, feed 
and fuel in areas with prolonged dry season. Lapped 
branches are fed to camel, goat, cattle and sheep and 
pods are relished by cattle. The nutritional value of 
pods does not deteriorate on drying as in many other 
5 
Acacias, Acacia albida is also a salt tolerant plant. 
Acacia nilotica is a moderate size evergreen 
tree, and tolerate moderate salinity. It grows upto 
15 m height in arid and semi-arid climate. It is frost 
tender but withstand h i ^ temperature (40°-45°G) and 
grow near ponds and low lying lands. It has an umbrella 
Chopra, D,P,, "Promising Horticulture 
and Plants of Economic Importance for 
Wastelands", paper presented at 
Summer Institute on "Wastelands in Arid 
and Semi-Arid Region and their Improved 
Utilization" at CAZRI, Jodhpur, 
June 10-30, 1986, pp,6-7. 
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shaped crown. Stems a re dark brown to deep blakish 
brown and thorns are s t r a i ^ t at the base of each l ea f . 
The wood i s very hard, heavy and r e s i s t a n t to t e rmi t e s . 
From the economic point of view the wood of t h i s t r e e 
i s very useful for making tool handles , c a r t hubs, 
a g r i c u l t u r a l implements e t c . This i s a lso a very good 
fuel wood t r e e , leaves are a lso widely used for fodder. 
Bark and pod contain 12-20 per cent t an in and used in 
l e a t h e r indus t ry . Acacia n i l o t i c a produce dark brown 
gum which i s used in making pens ink and confectionary. 
Prosopis J u l i f l o r a i s a l so a s a l t r e s i s t a n t 
p l an t . I t i s a thorny, evergreen, l a rge crown, mul t i -
stemmed and deep rooted t r e e of 4-10 m he ight . In a r id 
and semi-arid condit ions t h i s species has capaci ty to 
colonize Ihe various wastelands. This p lan t has a 
remarkable power of coppicing. The seed coat of t h i s 
p lan t is hard, remains undigested i n t a c t but well sca r i f i ed 
seeds come out with faecal content of sheep and goat . 
I t a lso provides an excel lent fuel wood and make super ior 
qual i ty charcoal . Furn i tures of medium qual i ty are a l so 
made in a r id a r e a s , 
Prosopis c i n e r a r i a i s a very deep rooted p lant 
and can grow well on moderate s a l i n i t y . I t i s l o c a l l y 
known as ' k h e j r i ' , P. c i n e r a r i a i s l a r g e , much branched. 
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slow growing tree of dark green foliage and splitted 
bark with deep and rough fissures. This species is 
capable of tolerating high range of temperature, 
(40-50°C) and low (0°C) temperature. During summer 
months it is the only tree having lush green foliage. 
It is higtily nutritious, green leaves are used as fodder 
for camel, sheep and goat. Dry leaves are given to milch 
animals. Green pods are eaten as vegetable. They can 
also be dried and stored for lean season consumption as 
'Sangri'. It provides an excellent fuel wood and high 
quality charcoal. As a timber it is used for house 
building, beam for roofs, tool handles, boat frames etc. 
Its flowers used in medicine as blood purifier. Crops 
can be grown under and between its canopy. 
Eucalyptus cameldulensis is also a salt resistant 
tree and locally known as 'Safeda', It is a slender stemmed, 
evergreen tall tree (20-25 m) with erect and spreading 
branches and smooth, flaky bark. It can withstand high 
temperature upto 50°C and low frosting temperature 0*^C 
or below zero. It serves well as fuel wood. Now it is 
largely used as paperpulp. 
Saxena, S.K., "Economic Attributes of some 
Multipurpose Plants Needed for Wasteland 
Development", paper delivered at Summer 
Institute on "Wastelands in Arid and Semi-
Arid Regions 50^ their Improved Ut'il/'zation" 
at CAZHI, Jodhpur, June 10-30, 1986. 
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Acacia arabica (babul), Bulea monosperma 
(dhak), Tamarix articulata (jhau), Salvadora oleoides 
(jal), Zizyphus sp, (ber) Capparis horrida (hins), 
Capparis aphylla(karil) can also be grown on salt affected 
lands of luni Basin. Other salt affected land of the 
region, which have been lying barren and where 
agricultural crop production could not be taken up due to 
social, economic and administrative reasons can be put 
under such tree growth which can serve as a good source of 
fuel, fodder and timber. The tree growth will not only 
conserve the soil and supply shelter timber, fodder to 
the local population but will also help in diverting the 
cattle dung from the hearth to the fields as a manure 
for replenishing the depleted fertility of the cultivated 
land. The deep and hardy root system of trees makes the 
soil more permeable to water and air. This helps in 
increasing the leaching efficiency of water thereby 
resulting in soil improvement. Roots also add organic 
matter to "the soil and promote microbial activity which 
leads to the formation of good soil structure. The 
production of carbondioxide during root respiration and 
decomposition of organic matter renders the native 
calcium soluble and thus calcium become available for 
the improvement of saline soil. A good cover of free 
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growth also minimises the harmful effects of climate 
by reducing evaporation loss and providing protection 
against desiccating winds. In view of these favourable 
beneficial effects continued tree growth will go a long 
way in improving the salt affected lands, which can be 
put under more valuable tree species consequent upon 
7 
their improvement; 
Apart from above mentioned trees for afforestation 
some grasses are also very valuable to grow on saline 
wastelands of Luni Basin. Dichan thiumannulatum is one 
of them commonly known as 'karad'. It is regarded as an 
excellent fodder plant and highly valued pasture grass 
for h i ^ quality, vigour and productivity. It is a 
perrenial grass with creeping stems. Branches are erect 
or ascending from the creeping stem. The intemodes 
are short and nodes are purple and hairy, whereas stems 
are smooth. The crude protein content of the grass at 
flowering stage varies from 5,37-6,97 per cent (dry 
matter basis) in different cuttings and phosphorus content 
7 ladav, J.S.P., op. cit,, pp.44-45. 
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of grass va r i e s from 0.43-0.50 per cent of dry matter 
Q 
under s imi lar condi t ion. 
Pro tec t ion of grazing lands from over grazing 
by barbed wire fencing or l i n e fencing helps in regenerat ion 
of s a l t t o l e r a n t species l i k e ' c ressa c r e t i c a ' , Por tulaca 
o l e r a c e a ' , 'Suaeda f ru t i cosa ' and Indigofera p a u c i f l o r a ' , 
Tree P lan t ing Techniques 
Most p lant species are s e n s i t i v e a t germination 
or early s tages of establ ishment. Therefore i t i s 
e s s e n t i a l to adopt a p r a c t i c a l method of vege ta t ing the 
s a l t affected land. This i s achieved in one of the 
following two ways - a) By giving a Ismd a ridge-furrow 
conf igura t ion . The ridges are 0,8 to 1 m high in r e l a t i o n 
t o the bottom of t he furrow. Their alignment i s purposely 
kept in east west d i r e c t i o n . The philosophy i s to 
r e d i s t r i b u t e the s a l i n i t y so that the r idges are r e l a t i v e l y 
f ree of s a l i n i t y , b) The prefered alignment helps in 
concentrat ing the l e f t over s a l i n i t y in the r idge on the 
southern face of ridge because of g rea te r evaporation. 
8 Yadav, M.S,, "Some Promising Grasses for 
Development of Wastelands". Paper 
presented at Summer I n s t i t u t e on 
^ "Wasteland in Arid and Semi-Arid Regions Sjnd. 
C£Clvnofo ;^«-their Improved U t i l i z a t i o n " a t CAZRI, 
Jodhpur, June 10-50, 1986, 
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The northern face besides low relative salinity, also 
does not get heated and thus remains a more favourable 
niche for plants to establish. 
The successful tree planting in salt affected 
soils have to be such that the rain water is utilized 
to the maximum possible extent and the salt concentrations 
in active root zones of young plants is kept at a 
minimum level through leaching. Fallowing are some 
principal requisites of good soil working. 
1, Production of loose soil amenable to rapid 
proliferation of the root system. 
2, Proper micro relief of soil mass to facilitate 
leaching of soluble salts. 
5. The soil mass should be retentive of maximum amount 
of moisture particularly during period of stress, 
4. Maintenance of fertility status of soil through 
fertilizer and organic manure. 
5. Preperation of kankar pan present in sub-soil by 
means of deep ploughing. 
Pit or ai;^ er hole planting is alternative of 
tree planting in trench or ridge furrow system. Pits of 
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the s i ze of 0,6 m-^  to 1 m' a re diig and f i l l e d with a 
mixture of normal s o i l with F.Y.M. 25 k g / p i t . Gypsum 
3.6 kg/pi t can a l so be added. Auger hole of 15 cm 
diametre and 150 cm depth f i l l e d with mixture of o r ig ina l 
s o i l , 2 kg gypsum and 7 to 8 kg F.Y.M. a re helpful in 
improving the root environment in a l imi ted zone and 
upto the concretion l aye rs which helps in easy penet ra t ion 
of r o o t s . During the establishment period of grown 
species regular watering of these p lan t s i s very necessary 
9 because of the low and e r r a t i c r a i n f a l l . 
Sa l ine wastelands are not the acute problem of 
Luni Basin. I t occupies very small area and can be 
reclaimed and u t i l i z e d properly through a f fo res t a t ion of 
some s a l t r e s i s t a n t t r e e s , p lant ing favourable grasses 
of forage spec ie s , through improving the s o i l by manuring 
and ofcourse through water harves t ing . 
(b) Affores ta t ion on Sandy Wastelands 
Sandy wastelands occupy a considerable area 
in Luni Basin. I t occupies the Ja lore and Ahore t e h s i l s 
J a in , B,L. , "Afforestat ion and Pas ture 
Development on Sa l t -a f fec ted Land". 
Paper presented at Summer I n s t i t u t e 
on "Wastelands in Arid and Semi-.Arid Kefia-ns a.'nd. 
Teckmtouezf_Q-r t h e i r Improved U t i l i z a t i o n " , 
a t CAZRI, Jodhpur, June 10-30, 1986. 
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of Jalore district, Bilara tehsil of Jodhpur district, 
and Siwana, Barmer and Pachpadra tehsils of Banner 
district. Such wastelands cover mostly western part of 
Luni basin. It is not possible to reclaim these waste-
lands for the purpose of practicing agriculture. These 
wastelands can be utilized by afforestation so that to 
prevent them from further desertification. To some eztent 
water harvesting and plantation of some grasses for 
pasture can be done. 
Acacia Senegal, locally named as 'Kumut Kurmta' 
is a thorny small tree which is drought resistant and 
survive most adverse condition. It can grow well on 
poor sandy soils. It serves an excellent fire wood. 
Pods and foliage are very rich in protein and are good 
for milch animals. Dried seeds are preseirved for human 
consumption as vegetable. This species also produce 
gum which has many industrial and pharmaceutical uses. 
Wood is useful for making tools, 
Pongamia pirmate. locally known as 'Karanj' 
is medium sized, leguminous tree species and can grow 
well on sandy soils. It is a well grown tree, is^ ithstand 
high temperature (40-45°C) and also easily propogated 
by seeds. The seed contain non-edible oil which is used 
for leather dressing, soap making, lubrication. 
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illumination and as medicines. Its green leaves 
"buried in the land is served as green manuring. They 
also provide green fodder. Wood are fairly used for 
agricultural implements, yoke for bullock cart, small 
furnitures and tumey etc. 
Acacia tortilis is a drought resistant plant 
and can grow on sandy wastelands. It is a fast growing 
species and can withstand temperature upto 50 C. It is 
the best species for stabilization and greening of sandy 
wastes. Its nutritions foliage is palatable to sheep, 
goat and camel. Its wood is served as fuel wood and for 
charcoal making. 
^ave, a fibre producing and xerophytic plant 
is able to grow in sandy wastes. Two species of agave 
are useful for cultivation in sandy wastes of Luni 
Basin. These are Agave americana and Agave hybrid sisal. 
Agave americana has long leaves, dark green in color, 
straight and pointed. Whereas the leaves of Agave hybrid 
sisal is smooth, dark green in color and straight and 
11 pointed at the tip. 
10 Sazena, S.K,, op, cit., 198(5. 
11 Chopra, D.P., op. cit., 1986. 
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The p lan ta t ion of d i f ferent s u i t a b l e grasses 
a r e also important for the sandy wastes from the poin t of 
view of l ivestock feed, s o i l bui lder and s o i l conservat ion. 
The developmoit of grasses in sandy wastes develop the 
root and root l e t s . For the f ixa t ion of these sandy 
wastes in the a r id areas of Luni Basin some promising 
grasses a re Panicum a n t i d o t a l e . Panicum turguidum, 
Lesivrus syndicus and Cenchrus spec ies . Penicum repens. 
known as ' ta rpedo ' grass because of i t s sharp pointed 
rhyzomes which pene t ra te the sandy s o i l in a l l d i r e c t i o n s , 
i s sach a g rass that can be grown on sandy wastelands for 
t h e f ixa t ion of the s o i l . I t i s useful for the c a t t l e . 
I t i s a fac t that grasses a re the t oo l s for the 
conservation of wastelands spec ia l ly as s o i l bu i lder and 
s o i l b inder , thus preventing t h e fu r ther decay and erosion 
of sandy wastelands, Panicum a n t i d o t a l e . popularly 
known as 'Gramna' i s a deep rooted perennial grass and 
an excel lent sand binder . I t i s a droiight r e s i s t a n t 
very productive grass and may be good source of the 
fodder supply, e i the r as hey or s i l age crop. Panicum 
turgidum i s also a perennial grass and can be grown on 
sandy wastelands. I t provides excel lent n u t r i t i v e camel 
fodder. 
12^ 
Genchrus ciliaris, commonly known as 'Dhaman' 
in Rajasthan, is a highly drought resistant grass 
species. It can he successfully establish on the sandy 
wastelands. It is a supreme species from the point of 
view of the provision of nutritions forage for sheep and 
cattle. It can produce 175 kg seed per hectare. 
Genchrus segiterus is also a drought resistant grass 
species, palatable to all kinds of livestock. It is 
either grazed or cut and fed to livestock or turned into 
hey. Genchrus setigerus differs from Cenchinis ciliaris 
in its comparatively short stature, more prostrate and 
12 less ciliated seeds. 
(c) Afforestation on Barren Hill Ridges Rock 
Outcrop and Undulating Upland 
These unculturable wastelands occured in small 
scattered patches in Luni Basin. Such wastelands are 
found in Bali, Pali, Sojat, Jaitaran, and Raipur tehsils 
of Pali district, Jaswantpura and Ahore tehsils of 
Jalore district. Such wastelands are too uneconomical 
to cultivate. They are highly eroded, stoney and rockey 
12 Yadav, M.S., op. cit., 1986. 
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in nature and are quite barren. Due to the erosion 
and weathering rocks are exposed to the hillsides. 
Though these rocks are generally devoid of soils having 
very thin layer of gravely soils, it is very difficult 
to carry plantation and afforestation programme on them. 
Undulating upland occupies a considerable 
area in Luni Basin. Such wastelands are found in all 
over the Pali and Jalore district in scattered form. 
Such wastelands are also devoid of soil cover, therefore, 
it is difficult to revegetate and launch afforestation 
programme on them. Following are some plant species for 
the greening of these types of wastelands. In such 
areas it is desirable to select out spots havings soil 
deposition for planting, seedlings or sowing of seeds. 
Prior to planting trees in these areas the soil 
conservation measures such as contour trenches, check 
dams, gully plugging, are very essential. Wherever 
soil pocket exists the pit of size 45 cm-^  are dug out with 
saucer shaped slopes around the pit of cresent shaped 
ridge should be developed at the right angles to the 
slopes. So that run-off water can be utilized for 
plants. 
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Guayule, a desert shrub can be grown on rocky-
soils. It is a small shrub grows to 2-3 feet height 
having 3-4 feet wide dome shaped crown. It has a life 
span of about 20-30 years. It is a rubber producing 
plant. The rubber is contained within the cells of entire 
plant but roots and stems contain comparatively higher 
content on maturity, As general practice whole plant 
1 "5 
can be harvested for extraction,-^ 
Acacia tortilis is a drought resistant species 
and also capable of growing on gravelly and rocky sites. 
It is a medium sized tree with a flat topped umbrella 
shaped canopy. It is useful for the purpose of fuel wood, 
charcoal making, foliage for sheep, goat and camel and 
pods for livestocks. This species also produce gum. 
Acacia leucophloea. locally known as "Safed Kikar", is 
a species of arid zone of rocky pediment zones and comes 
up on poor soil. It is very slow growing species 
resistant to drought and high temperature. It can be 
grown on rock outcrops for greening the barren lands but 
it is not much valued as fodder. 
13 Chopra, D.P,, op. cit,, 1986, 
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Acacia Senegal, locally known as 'Kumut Kurmta', 
is a thorny small tree. It grows well on poor gravelly 
soil and also can survive most adverse condition. Its 
nutritious pods and foliage are valued for milch animals. 
This species also serves an excellent fire wood. It also 
produces gum for the industrial and pharmaceutical uses. 
Prosopis .juliflora. locally known as 'Angrezi 
babool', is a thorny, evergreen, large crown, multi 
stemmed tree which can be grow on almost all types of 
wastelands behaving differently in specific habitat. It 
also grows on rocky or gravelly soils of rocky wastelands 
and undulating uplands. This species has wide ecological 
amplitude. It provides excellent fuel wood and makes 
superior quality charcoal, medium quality durable 
furniture, and pods for livestock. 
Azadirachta indica, locally known as 'Neem' is 
a moderate to large size deciduous tree with dense round 
crown and well thrives on rocky and gravelly soil. It 
coppices well, produces root suckers and regenerates well 
in thorny bushes. The wood is termite resistant and 
used in house building, furniture industry, panel, ploughs, 
beam and fuel etc, Almost every part of this plant is 
used as an indigenous medicine. It's seed contain 
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40 per cent non-edible oil, presently diverted for soap 
industry and skin deseases. Being a fast growing species 
it serves well for energy plantation, 
Leucaena leucocephola. commonly known as 
'Leucena', is a tall slender tree having feathery leaves 
and bunches of long brown pods. It can well grow on 
gravelly rocky and clay soils. It is nitrogen fixing 
plant and helps in enriching the soil. It is fast 
growing because of its aggressive root system, breaks up 
impervious sub-soil layers, Leucaena wood makes excellent 
firewood and charcoal. Its leaves serve as the best 
green feed forage in increasing the body weight of (battle. 
It is highly palatable. 
Acacia catechu, locally known as 'Kaith' can be 
grown on gravelly and rocky soil and its best use is for 
timber, fuel wood, gum. After all it can also be 
grown for the purpose of conservation. Cassia auriculata 
commonly known as "Anwal" can also well thrive on rocky 
and gravelly soils and serves fuel and tanin, 'Dendrocalamus 
strictus locally known as 'Bans' is useful for leaf 
fodder, fuel, timber etc, and grow on rock outcrops. 
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Dalbergla sissoo (Shisham) with its use as timber, fuel-
wood, leaf fodder, tanin is also a useful tree for such 
wastelands. 
Grasses play an important role in rehabilitation 
of wastelands. There are some grass species also which 
can be grown on rocky wastelands. Cenchrus cillaris. 
locally known as 'dhaman' in western Rajasthan is a 
highly drought resistant grass adaptable to a wide range 
of soil and climatic coMition. This can be cultivated 
on rocky and upland sites where soils are gravelly and 
sandy loam. This species provides nutritions forage for 
sheep and cattle. Cymbopogon jawarancosa, C. Martin. 
Herteropogon contourtus etc. are some grass species 
15 
suitable for these wastelands. 
Thus one of the major methods to reclaini these 
lands is by afforestation and development of pastures. 
Most of the wastelands of Luni Basin cannot be brought 
directly under cultivation because this lead to further 
erosion. Other purpose for the reclamation of these 
14 Sazena, S.K., "Economic Attributes of some 
Multipurpose Plants Heeded for Wasteland 
Development", paper presented at Summer 
Institute on "Wastelands in Arid and 
Semi Arid Regions and Technologies for 
their Improved Utilization" at CAZRI, 
Jodhpur, June 10-30, 1986. 
15 Yadav, M.S., op. cit., 1986. 
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rocky and imdulating wastelands is the restoiation of 
ecology. 
2. WASTELAM) REOLAMTIQH THROU&H WATER 
HARVESTING IN LUNI BASIN 
With water harvesting techniques almost all 
types of wastelands in Luni Basin can be utilized. In 
Luni Basin salt affected land is found in small scattered 
pockets. Such wastelands occupy the least area in the 
region. Sandy wastelands are also found, by and large 
in the region occupying the Bilara, Barmer tehsils of 
Barmer district and some areas in Jalore district. Such 
types of wastelands offer a little scope for development 
using water harvesting. A good deal of area occupied by 
barren hill-ridges and rock out crop shows tremendous 
potential of land development through water harvesting. 
Here 'Khadim' type of water harvesting is practiced. 
Undulating upland is found to a large extent in Jalore, 
Pali and Sirohi districts of the region. Together with 
rocky area, undulating upland serve as catchment area for 
collection, storage, recycling of inin-off for water 
harvesting. 
Because of the predominance of such wastelands 
major water reservoir have already been constructed in 
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the Luni Basin to provide b io log ica l ly usable water 
i n the region. There a re 165 water r e se rvo i r s in Luni 
Basin with the t o t a l s torage capacity of 505.01 mil l ion 
cubic metres, and i r r i g a t e d area at 80,658 h e c t a r e s . 
S a l t affected lands can be developed using 
micro catchment type of water harvest ing and cu l t iva ted 
a rea planted to s a l t r e s i s t a n t species of t r e e s . 
In tegra t ion of organic and chemical amendments w i l l 
ensure high percentage of establishment of t r a n s p l a n t s . 
I f t hese sal ine wastelands a re undula t ing, conservation 
benches are r i g h t type of water ha rves t ing . 
Over undulating upland and barren h i l l r idges 
Khadim type of water harves t ing i s best su i t ed . 
Improvement of old systems, s torage and recycl ing types 
of water harves t ing would broaden the base for development 
of wastelands and lend ind i r ec t benef i t s to a g r i c u l t u r a l 
lands where nm-off i s channelized. As there a re only 
165 water rese rvo i r s in Luni Basin, i t needs more water 
r e se rvo i r s for the development of wastelands in Luni 
Basin. 
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3. LIVESTOCK FARMING IN DEVELOPMMT OF 
WASTELANDS 
The degree to which animals compete with man for 
food is of special interest. Ruminants (cattle, buffaloes, 
sheep, goat, camel) can consume and utilize large quantities 
of roughage, pasturage and forage. This fact is of 
special significance to the harvesting of such feeds 
from rough and hilly lands so called wastelands, in 
which crop production is impractical. 
The most obvious function for these herbivores 
is their use of natural grazing lands that are not suited 
for cultivation. Farm animals, particularly ruminants, 
will serve mankind by recycling product heretofore 
considered useless waste materials. 
There are several inherent constraints due to 
landform peculiarities which make it impossible to bring 
vast stretches of saline wastes, sandy, stoney and 
gravelly flats located within such tract to any productive 
use. Logically, such wastelands should be considered more 
suitable for livestock farming than crop farming. It has 
been estimated that on these wastelands agricultural 
production is too uneconomical than the livestock 
farming. Organised livestock rearing would be more 
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favourable in these overu t i l ized and misused a reas . 
The dese r t s l ives tock i s capable of withstanding extremes 
of c l imat ic and n u t r i t i o n a l s t r e s se s in t h i s region. 
Apparantly t h i s p rac t i ce has helped to serve several 
purposes, {&) saving the f r a g i l e deser t ecosystem from 
t o t a l ru ina t ion , (b") saving as many heads of l ives tock 
as poss ib le , (c) finding newer market for animal product. 
Since most pa r t s of t h e deser t region in Luni Basin are 
genera l ly unsu i tab le for crop production, the cont inuat ion 
of keeping areas for crop farming v io la ted the na tu ra l 
p r i n c i p l e s of land use and brought about f a s t e r 
d e t e r i o r a t i o n in the s o i l vegeta t ion and water resources 
in the region. This t rend of resource deple t ion can be 
reversed by converting a l l the wastelands to p lant cover 
of grass and wood. When there i s wasteland and drought 
people of that area v i r t u a l l y s i t i d l e without any 
employment or migrate to d i s t a a t c i t i e s in search of any 
employment. An increased resource to l ives tock farming 
should provide adequate self-employment to people 
inhabi t ing the a r ea . 
16 Mi t t a l , J . P . , "Role of Livestock Farming 
in Wasteland Deyelo^mea.t",pt^e^. presented 
at SuTr^fney J<r\stttute. On^"-^asteta-noU i^\ (^Y-ICL 
a.nd. 3ernt -Arid ReQfons. a.-nd. Tecky\6^oafh for 
June, lo^3o, 1^86. ' 
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Thus to save the plethora of peoples in the 
region, the a v a i l a b i l i t y of food has to be ensured, 
famines have to be banished, l ivestock has to be ra ised 
and the degraded na tu ra l ecology to be a r res ted and 
r e s to red . To harness the present land resources to an 
optimal l eve l the reclamation and development of 
wasteland in the Luni Basin i s very e s s e n t i a l according 
to the nature of the ex is t ing wastelands in the bas in . 
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CONCLUSION 
The demand for more land and its optimal 
utilization calls for reclamation and development of 
barren lands for the benefit of people who are striving 
for their survival in the fragile environment of the 
Luni Basin. There is a competitive demand for the 
utilization of these lands for cultivation to increase 
the food production as well as the pasture development 
to support the livestock ecology to restore and harmonize 
the degraded lands. 
Wasteland soils of Luni Basin have varied 
characteristics. They have one or the other limitations, 
like salinity, shallow depth, gravelly or stoney nature. 
Leaving them barren as such will help expand them 
further, A number of cost worthy technologies are being 
implemented for the judicious utilization of the wastelands 
of Luni Basin, Those wastelands which are not usually 
fit for cultivation could be augmented through afforestation, 
establishment and improvement of pastures and grasslands, 
shelter belts and sand dune stabilization. Most of these 
technologies depeid on raising one type of vegetation 
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or other. Drought i s a serious problem in the wastelands 
of Luni Basin and there are not many plants suited for 
growing under such conditions. 
Reclamation of wastelands and afforestation 
programmes are a big challenge to augment the food 
resources of the region and to restore the ecology. To 
save them from future degradation i t i s also essential 
to create the vi l lage plant nurseries, 
Luni Basin, known as "Godwar Plain" i s a 
semi-arid land along the eastern margin of the Aravalli 
ranges and arid towards west. Extremity of climate 
including severe droughts, high wind veloci ty , low 
re la t ive humidity, scorching and hot summers and cold 
winters are character is t ic features of th is region. 
Natural vegetation, so i l and agricultural operations 
are greatly influenced by i t s rel ief and climatic 
conditions. The vegetation of the region i s very scanty 
and dominated by shrubs. Soils of the basin are 
characterised by vast stretches of sand deposits, but 
s t i l l this region i s not completely i n f e r t i l e . The 
re l ief and climatic conditions greatly influence the 
dis t r ibut ion of population. Eastern Luni Basin and 
sub-montane zone occupy highest concentration of population. 
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The biotic interferences combined with climatic 
inclemencies have considerably reduced the productivity 
of land. In luni Basin various limitations of soils, 
high aridity, low and erratic rainfall, over ezploitation 
of land for agricultural, grazing and fuel-wood purposes 
has resulted in the foimation of wastelands. The 
wastelands in Luni Basin have been greatly influenced by 
its physiography and relief, drainage pattern, geology, 
climate, types of soils and tj'-pes and intensity of 
land use. Wastelands in Luni Basin are in highly degraded 
conditions. 
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